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SECTION |

INTRODUCTION

The purpose of this manual is to provide cptical aceeptance testing capability lor

sed ar microstercoscopes.  This capability includes test

viewing instruments ki

he characteristic optical parameters and the optical performance

methods that measure
qualities of an instrument.
The manual format censists of six sections, each of which is important to the

establishment of a technically competent and practically applicable testing program.

The first two sections deseribe the general outiine and use of this manu: This in-
cludes discussion on the important qualities of a testing program and general guidelines
to follow inthe application of the testing procedures and equipment deseribed herein.

ite for the thorough

These sections must not be overlooked in that they are a prerequi
understanding of the material to follow.
The third seetion is the most important because it contains detailed procedures for

e discussed in

the application of all optical tests to be performed. These procedures 3
20 subsections, cach of which contains oue or more tests. The subscctions include:
(13 focus, (2) vesolation, (3) distortion, (4 astigmatism, (5) alignment, (6 porallax,
(7) magnification, (%) numerical apectave, (9) field-o‘-view, (10) illumination, (11) spec-
tral effeets, (12) polarization, (13) interpupillary distance, (I4) eve relief, (15) working
distance, (16) optieal path separvation, (17) orthogonality, (18) vibration, (19) film wen
sion, and (20) surface temperatnre. The individual tests are listed on the contents
page for ready » »ference.

The fourth section of the manual contains all of the data sheets referred to in the
test prozedures.  These data sheets were parposely placed in a separate sestion as 2
matter of convenience.

I'ne fifth and sixth sections, respectively, contain a glossary of terms used through

-eferenced to aid in the location of particutar

the manual and an index which is eross

subject matter.




SECTION 11

GENFRAL INSTRUCTIONS FOR THE USE OF THI8 MANUAL
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SECTION I

GENERATL INSTRUCTIONS FOR THE USE OF THIS MANUAL

The general instructions will be discussed in two subsections. The first will cen-
sider the important qualities of a useful equipment evaluation program and the second
wili discuss the application of some guidelines necessary fo the thorough understanding
of the testing procedures described in Section 111, It is recommended that these suh-

scctions be carefully reviewed before proceeding any further into the manual.
A, THE TFST PROGRAM

When attempting to evaluate a piece of optical equipment, the first step is to
become thorcughly familiar with the instrument*. This familiarization must include
a review of all manuals and instructions supplicd by the manufacturer for the instru-
ment's proper use and maintenance. In addition, the instrument should be used, at
leasi briefly, in a simulated operational mode by the personnel required to make the

cvaluation.

The second step i8 to review all documents which are directly related to the i
ment. These include: (1) The specifications requived by the purchaser or sponsor,
(2) the design specifications proposed by the manufacturer. and (3) the production speci-

fications which accompany the instrument.

Following this, the tests presented in this marual should be reviewed so as to
select those which will provide the most mcaningful measurements in relation to the
acceptance testing of required specifications. As an aid to this review, the contents
page provides a listing of the individual tests discussed in this manual. In addition,
the index should be utilized to locate tests for specific problem areas or tests with
titles or descriptions diffecing from the terminology uscd in the manufacturet's speci-

{ications.
Equipped with this information, a complete optical testing program can be formu-
1ated which will fulfill all the requirements of an acceptance testing program. ‘Vhen-

“Throughout this manual the underlined word, nstrument, will be used to denote that

piece of equipment which is to be tested and evaluated.

ok
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1. Diopter Telescope: The diopter telescope has two major advantages which

Vi e, thi ach of the ¢l 1 parameter My . .
ever possible, this should include a test to measure caen o he enumerated parameters 4 support its vsc in many of the optical tests. First, it standardizes the focus accommo-

3 fied by ase: d 3 c 2 . .
and performance qualities specified by both the purchaser and the manufaciurer. In dation of the observer's eye, and,second, it presents the observer with an additional

addition, other tests which appear to be applicable should be included in the testing | & 3X magnification

program.
1t contains an internal reticle upon which the eye is focused, standardizing the

X vi th ing muthods, a 2w of th fi - )
Following the selection of the testing mthods, a review of the performance pro focus accommodation of the eye, prior to making focus adjustments on instruments.

2 hould 1 let i p ffici d vhich t e
cedures should be made to determine the most efficient order in whic these tests ‘ ! The measurements performed in the testing procedures, which faclude the focusing

should be applied. Some procedures utilize similar instrument configurations or test

of an instrument, are therefore more repeatable and reli~hle.
equipment and it would be more convenient to perform them in consecutive order. In

most caser these tests are included in the same subsections and, with experience, The lens comuination provides a 3X magnification which becomes very useful in

may be performed simnultaneously. . tests involving visual acuity. Alwa, in measurements on high-resolution systems, the

addit;onal magnification guarantecs tnat the resolving power of the eye is not the limit-
“inally, the testi d g )
Finally, the testing program must consider the phy sical performance of the test . - ing factor.
procedure and the collection of meaningful data. This cannot be undertaken without .,

= act ‘s ins \ \ . N
the application of recognized experimental planning methods based upon sound statis- The manufacturer's instructions for the vse of the diopter telescope should be

tical principles. It is not the intent of this manual to review statistical analysis methods; carefully followed.  Essentially, however, the diopter riag is usually rotated to the

however, some consideration has been implicitly included. . . zero position and, using the eycpicce reference adjustment, the individual finds the

{ gmn 0 most comfortable position for fecusing on the internal reticle. The diopter telescope

All testing procedures given in this manual should be replicated a minimum of . "
is now "calibrated"” to the individual's eve and its eyepiece adjustment should not be

three times. In some cases, such as the measurement of resolution, it is required . B . R PTE
1 . rotated whilc that same individual is using it with the same cye.

that the tests be performed by at least three different individvals. This requirement
for repetition will prove valuable, especially when applied to tests which require some 2. Zoom Systems and Other Relay Optics: Most stereomicroscopes and micro-

subjective interpretation. N stercoscopes contain clements between the objective and the eyepiece that affect the
I magnification and, in many cases. the specific relay lenses are selectable or other-
Also, all data sheets, provided in Section IV of the manual, are based on three N :
N . wise adjustable. Since zoom systerns fall into this category and since they currently
replications with space for entries of average values. The proper utilization of i i i ifi
N 7 seem to be the most prevalent, this manual is written with specific reference to their
these sheet3 can include their direct use or they can serve as guidelines for the devel- i
presence. lowever, for testing purposes, a1l references to zoom systems in the

opment of specific data gathering formats. .
. Optical Testing Procedures Section apply equally to other relay systems such as select-
§ B. GENERAL TESTING GUIDELINES : alle magnification relay systems. Where selectable systems are present instead of
' This subsection presents explanations and descriptions relating tc the equipment . i zoom systems, and the reference is to test the instrument at more than two different
J and procedures atilized in this manual and they are listed here to avoid unnecessary | T - zoom settings, the instrument should be tested correspondingly at all available dis-
$ ! .
repetition throughout the manual. crete relay magnifications.
. N ' 3. Binocular Instyuments: The class of viewing instruments, for which this
4 : e manual is Intended, contain two optical trains for each observer. These optical trains

' -2 . may be completely separated or may overlap in some lens or prism cle’ ents.
' . . n-3
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It is the intended policy of this manual that comparative tests of these optical
trains be performed scparately, utilizing the same eye of the observer in all cases.
The only deviation from this policy will be specifically stated in the test procedures

which require stereoscopic viewing.

4. Focus Adjustments: The determination of best focus is generally subjective
and particularly difficult to achieve repeatably at low magnifications. Because of this,
it 1s recommended that at least three replications be performed for all tests requiricg

the actual location or relative location of best focus.

Also, the diopter telescope and a suitable target are listed as equipment to be
utilized in the performance of these testing procedures. The purpose of the diopter
telescope was previously discussed in paragraph B. 1. above. The listing of a suitable
target, however, was left Intentionally vague due to the subjectiveness of this type of
adjustment. A standard target format which is sensitive to focus adjustments has not
yet been adopted. However, experience indicates that high-resolution bar-targets are
the most convenient choice of targets for a sensitive measurement of the location of
best focus. Therefore, although extreme care is required for high-resolution targets,

it is recommended that they be used whenever a suitable target is required.

5. Reading Resolution Bar-Targets: Resolution values should be assigned by at
least three independent observers. The median value shall be taken to be the correct

value.

A bar group shall generally be considered resolved if: (a) The observer can cor-
rectly identify each of the hars and spaces, and (b) if the observer can see spaces
between each of the bars extending the entire length of the bars. It should be noted
that with targeis consisting of more than 5 bars per group it becomes increasingly
difficult to count the bars correctly. Thus, being able to correctly identify each of
the bars and spaces is strictly a subjective evaluation based upon the observer's con-
fidence in heing able to correctly count the individual bars if a suitable pointer could
be utllized.

In order to correctly place the resolution limit on an instrument, each observer

should examine resolved bar groups in increasing spatial frequency until the first bar

n-4
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group appears that cannot be considered to be resolved. The resolution of the immedi-

ately preceding group is the assigned resolution limit of the instrument. Spurious

resolution readings may result if this procedure is not followed strictly.

Tangential and sagittal vesolution may he evaluated on thelr respective patterns
if both oricntations are provided. Otherwise, the target may be rotated 90°.  However,
care should be taxen that the value ass.gned to one direction does not affect the judg-
ment of the observer in determining the value to the resolution limit in the other direc-
tion.

It has been assumed that the instrument resolution limit is based upon the use of
a resolution target of the high-contrast variety. The above instructions, however,
apply cqually well when other than high-contrast targets are used. It is imperative,
though, that the target contrast be recorded near all resolution figures when other
than high-contrast targets are used. If no specification of target contrast is reported,
it is to be assumed that the target was of high contrast.

6. Use and Care of Targets: All targets and scales utilized with an instrument

should be viewed with the base or substrate in contact with the substage.

With photographic glass plates and film, < corresponds to the emulsion facing
the objective. As an aid to the proper utilization of these photographic materials in

the test precedures, the following methods are given for the selection of the emulsion
side. The best method depends on the particular materials and the individual making

the decision.

a.  The emulsion normally makes a film curl. Ifa piece of film is curled,

the emulsion is probably on the corrave surface.

b. The emulsion frequently causes a cull finish. The base side is normally

hright and reflects light specularly.
c. If imagery is located near the edge of a glass plate, viewing al un angle

through the edge of the plate (at a bright background) wili reveal the surface containing

the target.  The other surface will only reflect the taryet

e
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d. Commerecially available targets are usually made with all writing and

numerical s; nbols in *heir proper oricntation when viewed from the emulsion side.

Note, however, that this is not a specific rule.

For nonphotographic targets (i. e., targets seribed on glass, vacuum deposition

targets, ctc.), the image side may be determined by observation.

1f none of the above methods provesto be satisfactory, then determine the image

side using the Instrument. This can be accomplisher by placing the target* on the

instrument's substage and focusing it at a high raagnification (approximately 50X to

100X). Then, after turning the target over, refocus the target (using the fine focus

adjustment) and note the direction in which the objective traveled to obtain this focus.
If the objective moved toward the target, then the image side is now in contact with

the substage. If the objective m;wcd away from the target, then the image side is now
facing the objective.

The condiition of all targets is basically dependent upon proper handling, cleaning,
and storage. Targets should always be handled with gloves and held at their edges.
Cleaning targets should consist of a light dusting with a camel's hair brush or recom-
mendations specified by the manufacturer. Finally, all targets should be stored in
separate containers to climinate unnecessary dust and scratching. The containers
should all be kept together in some area which is essentially free of rapid changes in

envirorriental conditions, including changes in temperature, humidity, and vibration.

7. Use of Data Sheets: Data "eets are included, in Section 1V, for each of the

optical tests described in this manual. Thece sheets are intended to represent a gen-
eral data collection format for the optical tests described and should be altered by the
sponsor to mect any special requirements of prototype instruments.

Each data sheet must be completely filled out including the test performer's name,
the date, and the instrument designation. In each case, the test variables are given as
data table headings with ample space for the variable subheadings and the data. 1lso,

space has been provided for replicate and average values for all data.

*1f the target is on photographic film, it must be held flat to the substage surface
through. the use of a film holder, tape, or some other meanc.

n-6

P NI L Ty T P P L 8

Dec\asvsmed }n Pa:‘t - SaAnmzed' Copy Approved for Release 2012/10/16 CIA»RDP7950087C§A000800020089-8

.

.. Declassified in Part - Sanitized Copy Approved for Release 2012/10/16 CIA-RDP79BO0B73A000800020089-8

by Al ’ ) .

As an examole of the use of these data sheets, ©oder s referred to

the Data Sheet for Resolution Test No. 2. In the performance of this test, the choice
of optical tiains, extension arms and tangential or sagittal resolution values will deter-
mine the number of data sheets required. ‘The instrument component values will tien
he recorded in their appropriate spaces as zoom magnification values, eyepiece magni-
fication values, and objective magnification values. Finally, four positions are avail-
able for data collected at each combination of the three component variables. These
are intended for the three replicate resolutina values and one average value as shown

heiow.

Replicate No. 1 Replicate No. 2

Replicate No. 3 Average of Replicates

In the special case of resolution tests, it is recommenzed that separate sets of
d da sheets be used by cach of the personnel selected to perform one replicate of the
tests. Then, after taey have perfcrmed their respective replicate and recorded the
data, the results should be combined to one final set of data sheets. By following this
procedure, the personnel performing the tests will not be influenced by the values

recorded in the previous performauce of the test

8. Equipment $pecification: All of the equipment required in Section 11, Optical
Testing Procedures, of this manual, has been assigned a Test Kit Component (T'KC)
number. This number specifies the particular piece of equipment required by the opti-
22l test to be performed and labels each picce of equipment « s found in the Optical

Equipmen Test Kit

9. 1llumination Meter: The illuminaticn meter described in lllumination Test
No. 1 of this manual is not a highly sophisticated illumiration measurement device,
but is rather an inexpensive, portable device that is capable of measuring approximate
illumination levels of light tables as well as serve an cxposure meter for anyv required
instrument photographs. Its proper use w ill require some interprefation of the meter
scale and a conversion chart to relate the meter readings to any larger foot-candle

meter that is utilized as a ealibrated standard.

-7
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The meter has been found to be repeatable in its measurements and s very casy

to use for these measurements. Jt requitves minimal set-up time and requires very few

operational instructions.

SECTION 1

OPTICAL TESTING PROCEDULES

B i ;! e
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It is the tntended policy of this manual that comparative tests of these optical

trains be performed separately, utilizing the same eye of the ohserver in all cases.
‘The only deviation from this policy will be specifically gtated in the test procedures

whirh require stereoscopic viewing.

4. Focus Adjustments: The deternmination of best focus is generally subjective
and particularly difficult to achicve repeatably at low magnifications. Because of this,
it 18 recommended that at least three replications be performed for all tests requiring

the actua) location or relative location of best focus.

Also, the dlopter telescope and a guitable target arz listed as equipment to be
utilized in the performance of these testing procedures. ‘The purpose of the diopter
telescope was previously discussed in paragraph B. 1. above. The 1sting of a suitable
target, however, was left {ntentionally vague due to the subjectiveness of this type of
adjustment. A standard target format whicii {7 scnsitive to focus adjustments has not
yet heen adopted. lowever, experience indicates that high-resolution bar-targets are
the most convenient chofce of targets for a sensitive measurement of the location of
best focus. Therefore, although extreme care is required for high-resolution targets,

it 18 recom:nended that they be used whenever a suitable target s required.

5. Reading Resolution Bar-Targets: Resolution values should be assigned by at
least three independent observers, The median value shall be taken to be the correct

value.

A bar group shall generally be considered resolved if: (a) The observer can cor-
rectly tdentify cach of the bars and spaces, and (b) if the observer can see spaces
between cach of the bars extending the entire length of the bars. It should be: noted
that with targets consisting of more than 5 bars per group it becomes Inzreasingly
difficult to count the bars corrcetly. Thus, being able to correctly identify each of
the bars and spaces 18 strictly a subjective evaluation based upon the observer's con-
ildence in being able to correctly count the individual bars if a suitable pointer could
be utilized.

In order to correctly place the resolution limit on an ingtrument, cach observer

should examine resolved bar groups in increasing spatial frequency until the first bar

-4
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group appears that cannot be considered to be resolved. The resolution of the immedi-

ately preceding group is the assigmed resolution limit of the instrument. Spurivus

resolution readings may result if this procedure is not followed strictly.

Tangential and sagittal resolution may be evaluated en thelr respective patterns

{f both orientations are provided. Otherwise, the target may be rotated 90°.  However,

care should be taken that the value assigned to one direction does not affect the judg-

ment of the observer in determining the value to the resolution limit in the other dir
tion.

It has been assumed that the instrument resolutlon limit is hased upon the use of

a resolution target of the high-contrast variety. The above instructions, however,
apply cqually well when other than high-contrast targets are used. It (s imperative,
though, that the target contrast be recorded near all resolution figures when other
than high-contrast targets are used. If no specification of target contrast Is reported,

it is to be assumed that the target was of high contrast.

6. Use and Care of Targets: All targets and scales utilized with an instrument

should he viewed with the base or substrate in contact with the substage.

With photographic glass plates and film, this corresponds to the emulsion facing
the objective. A8 an aid to the proper utilization of these photographic matertals in
the test procedures, the following methads are given for the sclection of the emulsion

materials and the individual making

side. The best methad depends on the partical
the decision.

a.  The emulsion normally makes a film curl. If a picce of film is curled,
the emulsior: i8 probably on the concave surface.

b. The emulsion [requently cauges a dull finish. The base side is normally
bright and reflects Hght specularly.

c. If imegery is located near the edge ol a glass plate, viewing at an angle
through the cdge of the plate (at a bright background) will reveal the surtauce containing

the target.  The other surface will only reflect the target.

CIA-RDP79B00873A000800020089-8
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d.  Commercially available targets are usually made with all writing and

numerical symbols in their proper orientation when viewed from the emulsion side.

Note, however, that this ig not a specific rule.

For nonphotographic targets (1. e., targets scribed on glass, vacuum deposition

targets, ctc.), the image side may be determined by observation.

1f none of the above methods praves to be satisfactory, then determine the image

side using the nstrument. This can be accomplished by placing the target* on the

instrument's substage and focusing it at a high magnification (approximately 50X w
100X). Then, after turning the target over, refocus the target (using the tine focus
adjugiment) and note the direction in which the objective traveled to obtain this fccus.
If the objective moved toward  the target, then the image side 18 now in contact with
the substage. If the objective moved away from the target, then the Linage side 18 now

aeing the objective.

‘I'he condition of all targets is hasically dependent upon proper handling, cleaning,
and storage. Targets should always be handled with gloves and held at their cdges.
Cleaning targets should consist of a light dusting with a camel's hair brush or recom-
mendations specified by the manufactuver. Finally, alt iargets should be stored in
scparate containers to climinate unnceessary dust and scratching. The containers
should all be kept together in some area which is esscatially free of rapid changes in

cenvironmental conditions, including chunges in temperature, humidity, and vibration,

7. Use of Data Sheets: Data sheets are included, in Section 1V, for cach of the
optical tests described in this manual. These shecets are intended to represent a gen-
cral data collection format for the optical tests described and should be altered by the

gponsor to meet any special requirements of prototype instruments.

Each data sheet must he completely filled ont including the test performer's name,

the date, and the instrument designation

In each case, the test variables are given as
data table headings ¥1th ample space for the variable subheadinga and the data.  Also,

space has been jrovided for replicate and average values for all data.

+1f the target is on photographic film, it must be held flat to the substage surface
through the use of a film holder, tape, or some other means.

n-¢
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As an example of the use of these data sheets, the reader is referved to
the Data Sheet for Resolution Test No. 2. In the performance of this test, the cholee
of optical trains, extension arms and tangential or sagittal resolution values will deter-
mine the number of data sheets required. The instrument component values will then
he recorded in thelr appropriate spaces as zoom magnification values, eyepiece magni-
fication values, and objective magnification values. PFinally, four positions are avail-
able for data collected at cach combination of the three component variables. These
are intended for the three replicate resolution values and one average value as shown

below.

Replieate No. 1 Replicate No. 2

Repiicate No. 3 Average of Replicates

n the special case of resolution tests, it is recommended that separate sets of
data sheets be used by cach of the personnel selected to perform one replicate of the
tests. Then, after they have performed their respective replicate and recorded the
data, the results shouid be combined to one final sct of data sheete, By following this
procedure, the personnel performing the tests will not bhe influenced by the values

recorded in the previous performance of the test.

R, Equipment Specifica

Testing Procedures, of this manual, has been assigned a Test Kit Component (TKC)

All of the equipment required in Section M1, Optical

number. This number specifics the particular piece of equipment required by the opti-
cal test to be performed and labels each piece of equipment as found in the Optical

Equipment Test Kit.

9. Hlumination Micter: The illumination meter described in Hlumination Test

No. 1 of this manual is not a highly sophisticated illumination measurement device,
but ts rather an inexpensive, portable device that is capable of measuring approximate
illumination lovels of light tables as well as serve an exposure meter for any requived
instrument photographs. Its proper use will require some interpretation of the meter
geale and a conversion chart to relate the meter readings to any larger foot-candle

meter that is utilized as a calibrated standard.

-7
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‘I'he meter has heen found to be repeatable in its measurements and is very casy
to use for these measurements. 1t requires minimal set-up time and requires very few

operaticaal instructions.

SECTION 1l

OPTICAL TESTING PROCEDURES
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TEST DESIGNATION _

FOCUS TEST NO. 1

A. MEASUREMENT PERFCRMED

parfocalization of a single optical train with Interchangeable or selectable objee-

tives (exclusive of or without a zoom system).
B. EQUIPMENT
1. A sultable target, preferably a high-resolution target (I'KC-10)
2. Dial gauge (0.001 in.) and adjustable stand (TKC-20)
3. Dlopter telescope (TKC-1).
4. bata sheet for Focus Test No. 1 glven in Section IV.
C. PROCENIRE

Use an eyepiece furnished with the instrument (10X or the closest to this) and the

highest power objective furnished with the jnstrument. Turn the zoom adjustment (if

Ny there is one) to its highest magnification. 1f rotatable arms are incorporated in the

instrument, they should remain in cither the 3 or 9 position (sce Figure 1) throughout
e 3 the test.
& 1. Focus, with the fnstrument focus control, on the glass target, through an
‘ . . adjusted* diopter telescope and a single optical train.
B

2. Place the dial gauge in contact with a surface on the instrument that will move
& with the focus control.

! - 3. Adjust the gauge to obtain a dial indicator value of "0". Record this value on
the data shect.

4. Replace the highest power objective with one of the lower power objectivee.

i,
)
s leaving the zoom at its highest magnification.
. 5. Refocus on the glass target, using the instrument focus control and adjusted
' l diopter telescope and the same optical train. Record the value of the dial gauge. 1M,

J——
*Adjustment and directions for the use of a diopter telescope are contaized in Section I

'l i-i-1
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in order to refocus, the objective must be moved toward the target, it shall be reco rded
as a positive (+) deviation, 1f, in order to refocus, the objective must he moved away

from the target, it shall be recorded as a negative (-) deviation.

. Repoat steps 4 and 5 for each of the remaining objectives. In cach case the

diopter telescope shall be used in determining best focus, It s important that the dials

on the diopter telescope not be moved between readings.

® 25 4 micro-~

7. Convert all dial gauge values to metric units where 0,001 in
meters.
Note: 1f the distance of travel, required by refocusing, exceeds the range of the

dial indicator, the vernier calipers (TKC-19) must be utilized in this measurement.

«
_g Use the surface of the light table as a refesence for this distance measurement.
st
B it - %
,/” | i T, 8 . ACCURACY
| ©
\ | ) 2
S ! - 4 ‘The accuracy depends upon the operator and the instiument's depth of field.  How-=
S e — N T &= N —_—
E ever, with practice, #0.001 in. should be obtainable at the higher magnifications.
<
2
I et
{ o 8
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o
=
e
o
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as a positive (4) deviation. If, in order to refocus, the objective must be moved away

it shall be recorded as a negative (-) deviation.

TEST DESIGNATION -
from the target,

for cach of the zoom magnification positions. In cach

7. Repeat steps 4 and 5

A. MEASUREMENT PERFORMED
se the diopter telescope shall be used in determining best focus. it i3 important

e

parfoealization of a zoom mechanism in a single opt.cal train.
that the dials on the diopter telescope not he moved betvreen seadings.

8, Convert all dial gauge values to metrie units where 0. 001 in. =254 micvo-

B. EQUIPMENT

h-resolution target (TKC-10),
meters.

1. A suitable target, preferably a higl

2. Dial gauge (0.001 in. ) and adjustable stand (TKC-20).
. ACCURACY

The accuracy depends upon the operator and the instrument's depth of field. How-

Liopter telescope (TKe-1).
in. should be ubtainable at the higher magnifications.

23

ever, with practice, £ 0. 001

4. Dawa sheet for Pocus Test No. 2 given in Section w.

C. PROCED!RE

Use an eyepiece furnished with the Instiument (10X or the clesest to this) and the

highest power objective furnished with the fnstrument. Turn the zoom adjustment to

If rotatable arms are incorporated in the instrument, they

418 high2st magnification.
should remain fa cither the 3 or the 9 position (sce Figure 1) throughout the test.

1. Focus, with the instrument focus control, on the glass target, through an

adjusted* diopter teleszope and a single optical train.

2. Place the dial gauge in contact with a surface on the instrument that will move

with tne focus control.

3. Adjust the gauge to ebtain a dial indicator value of "0". Record this value on

the data sheet.

4. Seclect four other zoom magnification positions. Make sure that these posi-

tions cover the entire range of insirument zoom magnification possibilitics.

5. Set zoom magnification to oae of the positions selected fu step 4.

6. iefocus on the glass target, using the instrument focus control and adjusted

diopter telescope and the same optical train. Record the value of the dial gauge. 1f,

in order to refocus, the objective must be moved toward the target, it shall be recorded

*Adjustment and directions for the use of a diopter telescope are contained in Section I1.

n-1-4

Declassified in Part - Sanitized Copy Approved for Release 2012/10/16 : CIA-RDP79B00873A000800020089-8



TEST DESIGNATION FOCUS TEST NO. 3

A. MEASUREMENT PERFORMED

Relative focus or parfocalization between the left and the right optical trains in

binocular instruments,
B. EQUIPMENT
A suitable target, preferably a high-resolution target (TKC~-10)
2. Dial gauge (0.001 in.) and adjustable stand (TKC-20)
3. Diopter telescope (TKC-1).
4. Data sheet for Focus Test No. 3 given in Section 1V,
C. PROCEDURE

Select the highest power objective and zoom magnification and a pair of matched
eyepieces furnished with the instrument (10X or the closest to this). If rotatable arms
are incorporated in the instrument they chould remain in the 3 and the Y positions

respectively (sce Figure 1) throughout the test.

1. If the {nstrument has an acuity adjustment in one eyeplece, focus the other
optical train on the target with the Instrument focus control while viewing through
an adjusted* diopter telescope. 16 both eycpieces have acuity adjustments, turn the
adjustmat in the righ eyepiece to approximately the middle of its travel. Then, focus
through it, with the instrument focus control, on the glass target while viewiug through
theadjusted diopter telescope. 1f the fnstrument does not have an acuity adjustment,

focus the right optical train, as above, using the diopter telescope and proceed to step 4.

2. Move the diopter telescope to the other eyepicce and, using only its aculty
adjustment, focus this optical train on the target. It Is importart to use the same eye
and diopter telescope setting for all measurements, The use of the acuity adjustiment
will provide correct relative focus measurements for this magnification. A "0" value
should he recorded on the data sheet for this magnification,

*Adjustment and directions for the usc of a diopter telescope are contained fn Section 1t

m-1-6
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3. Seclect four other zoom magnifications on the zoom dial and change the zoom
to one of these magnifications. Then, refocus the first optical train on the target,

through the diopter telescope, using the instrument focus control.

4. Place the dial gauge in contact with a surface on the instrument that will move

with the focus control and adjust the auge to a dial indicator value of "0".

5. Move the diopter telescope to the other eyepicee and focus this optical train

on the target using only the instrument focus control. Note the change in the indicator

dial reading and the zoom magnification and record both on the data sheet. If, in order
to refoeus, the obicetive must be moved toward the target, the deviation shall he
recorded as positive (+). 1f, in order to refocus, the objective must be moved away

from the target, the deviation shall be recorded as negative (-).
6. Repeat steps 3 through 5 for each of the remaining zoom magnifications.

7. Repeat the procedures followed in steps 3 through 6 for each of the objectives
supplied with the instrument and using only the highest zoom magnification available.
Note that a change in focus within one optical train due to a change In cither objective
or zoom magnification is not to be measured in this test.  This test should only reflect
differences hetween optical trains.

8. Convert all dial gauge values to metric units where 0,001 in. =25, 4 micro-
meters,

D. ACCURACY
‘Fhe accuracy depends upon the operator and the instrunient's depth of ficld.  How-

ever, with practice, £ 0,001 in. should be obtainable at the higher magnifications.

ny-1-7
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TEST DESIGNATION FOCUS TEST NO. 4 8. Record the distance traveled as the negative value of X. This distance is the
. difference between the initial gauge value (step 6) and the final gaugc value.
SAS SMENT PERFORMED ‘ i .
A. MEASUREMENT PERFORMEL i 9. Turn eyepicce focus adjustment to its highest position and record this gauge
Acuity adjustment or eyeplece focus adjus.ment for instruments with one adjustable value.
eycpicee. I X 10. Record the difference Letween the final gauge value and the initial gauge value
| i ;
H .
B. EQUIPMENT ! - (step 6) as the positive value \ "
1. A suitable target, preferably a high-resolution target (TKC-10). _— -y 11. Convert the units of the \ values to meters where 1 in. = 0. 0254 meters.
2. Dial gauge (0.001 in. ) and adjustable stand (TKC-20). | 12, Calculate the limits of eycpicee travel in diopters, from the position of par-

3. Diopter telescope (TKC-1). focalization between the optical trains, using the following formulas:
L] - 0.2

a2 —_—

4. Data sheet for Focus Test No. 4 given in Section IV. \ . RS

_ o= M0.2h

C. PROCEDURE Do

Use the two lowest nower eyepieces furnished with the instrument. Use the highest

power objectives and turn the zoom to {ts maximum magnification. where 0 is the positive limit of cyepleee 2 j;ustment in diopters.

*is the negative limit of eyepiece adjustment in diopters.

1. Place adjusted* diopter telescope on the cyeplece that {s not adjusiable.
\f is the magnification of the eyeplece.

2. Focus, using the instrument focus control, on the glass target through the \ is the negative cyepicce displacement in meters.
o 8 adjusted diopter telescope. \* {8 the positive eyepiece displacement ir meters.
o 3. DPlace diopter telescope over the adjustable eyepiece. . . D. ACCURACY
'
4, Focus, using only the eyepicce adjustment, on the glass target through the ‘The accuracy depends upon the operator, the eyepiece magnification. and the dial
adjusted diopter telescope. . pauge. A value of 0.1 diopter is anticipated

5. Place the dial gauge in contact with tne adjustable eyopiece so that it will

monitor the movement of the eyepiece along the optical axls.

6. Adjust the gauge to obtain a dial indicator value of "0". Record this value on

the data sheet. 1]

7. Turn eyeplece focus adjustment to its lowest position.

| .

*Adjustment and directions for the use of a diopter telesco,.c ave contained fn Sectlon 11

‘ g 11-1-8 . ) 'I n-1-9
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PEST DESIGNATION FOCUS TEST NO. 5

A. MEASUREMENT PERFORMED
Acuity adjustment or eyepiece focus adjustment for instruments with two adjustable
eyepicees.
B. EQUIPMENT
1. A suitable target, preferably a high-resolution target {TKC-10).
2. Dial gauge (0. 001 in.) and adjustable stand (I'KC-20).
3. Diopter telescope (TKC-1)
4. Data sheet for Focus Test No. 5 given in Section IV,
C. PROCEDURE

Use the two lowest power eyepicces furnished with the instrument. Use the high-

est power objectives and turn the zoom to itc maximum magnification.
1. Turn me eyeplece adjustment to its jowest position.

2. Place dial gaugc in contact with this eycpicee so that it will monitor the move-

ment of the eyeplece ulong the optical axis.

3. Adjust the gauge to obtain a dial indicator value of "0". Record this value on

the data sheet.
4. ‘Turn the eyepicee focus adjustment to its highest position.
5. Record the difference hetween the two dial gauge values as the distance Y,
6, Convert the units of } to meters, where 1in, = 0.0254 meter.

7. Compute the distances \ and V* using the formulas

) = 10 (100 1l Y
N3

Vi

where \ and A\ “are, respectively, the negative and positive eyepicee displacements

in meters corresponding to equal positiv

ind negaiive limas of eyvepleee adjustment
in diopters; the value Y is the eyepiece magnification.

ni-1-10
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8.  Convert the anits of A “ to inches, where 1 meter = 39, 37 in,

0, Subtract the value of Y obtained in step 8 from the dial gauge value obtained
in step 5.

10.  Turn the ey epicee focus adjustment to the focus position covresponding to the
dial gauge value caleulated by step 9. This evepicee should new be in a position cor-
responding to a mean focus position. The maximum allowable movement in cither
direction from this point is equivalent in terms of diopters.

11.  Remove dial gauge and place the adjusted* diopter telescope on this eyepicce.
o not change adjustable focus position of this eyvepicce throughout the remaining steps.

12, Focus, using the instrument foens control, on the glass target through the
adjusted diopter telescope.

13.  Place the adjusted diopter telescope on the eyepiece of the other optical train.

14.  Focus, using only the focus adjustment of this eyepicee, on the glass target
through the adjusted diopter telescope.

15.  Place the dial gauge in contact with this adjustable eyepicee so that it w il
monitor the movement of the eyepicee along the optical axis.

16, Adjust the gauge to obtain a dial indicator value of "0, Record this value on
the data sheet,

17.  ‘Turn this evepieee focus adjustment to its lowest position.

ucof V. This distance is the

18, Record the distance traveled as the negativ
difference between the initial dial value (step 16) and this dial gauge value.

19, Turn the evepicee focus adjustment to its highest position an:d record the dial
gauge value.

20, Record the difference between the final gauge value and the initial gauge vitlue
(step 16) as the positive value of v

21, Convert the units of  and { “ o meters, where 1in. = 0,025 neter.

*Adjustment and direetions for the use ot & diopter telescope arve contained in Seetion 11

m-i-1




T , T o B e e e S v

1 D - Y : ‘
i ‘ec\Aassme‘d in Pén ‘Sanmzed Copy App[‘oved for Release 2012/10/16 : CIA-RDP79B00873A000800020089-8

g ] , o s P11 .
- v a0
22. Calculate the limits of eyepicce travel, in dlopters, from the position of par- TEST DESIGNATION FOCUS TEST NO. 6
focalization between the optical trains, using the following formula: AN
D o= IR TRTINY A. MEASUREMENT PERFORMED
e 0,25 Focus changes due to optical train rotation (such as the rotation of rhomboid arms).
where 1 is the positive limit of eyepicce adjustment in diopters. ; S B, EQUIPMENT

1" 1s the negative limit of cyeplece adjustment in diopters. 1. A suitible target, preferably a high-resolution target (FKC-10).

\ s the magnification of the eyepiece.
. 2. Dial gauge (0.001 in.) and adjustable stand (TKC-20).
\ is the negative eyepiece displacement in meters. B
\* {8 the positive eyepicee displacement in meters. 3. Dopter telescope (TKC-1).
D. ACCURACY . 4. Data sheet for Focus Test No. 6 given in Section IV,
i C. PROCEDURE

‘The accuracy depends upon the operator, the eyepiece magnification, and the dial

instrument (10X or the closest to this), and the

gauge. A value of 0.1 diopter is anticipated. 1se an eyepicee furnished with the
highest power objective that can be used with the arm heing tested (some arms and

. T objectives may be a single integral unit). If the instrument has more than one arm,
6 cach must be individually tested. Turn the zoom adjustment (if there is one) to its
. ‘ highest magnification. Liach right optical train will be test:d with the arm in the theee
positions 12, 3, and 6. Fach left optical train will he tested with the arm in the three
" positions 12, 9, and 6 (see Figure 1). 1f the 6 or 12 positions cannot be attained in the

fnstrument, then maximum clockwise und counterelockwise positions will be used and

their approximate locations noted on the data sheet.

1. The arm being tested is first rotatcd to cither the 3 or 9 position (depending

on whether it is a right or leftarm). 1t i then focused en the target by means of the

instrument focus control while viewing with the aid of an adjusted* diopter telescope.

2, Bring dial indicator into contact with a surtace that will move with further
focus adjustments.

3. Adjust the gauge to obtain a dial indicator va'ue of 0%, Record this value on

. . the data sheet.

*Adjustment and diveetions tor the use of a diopter tele

n-1-12 ' . n-1-13
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4. Rotate arm to the 12 position and refocus, on the targot, using the instrument ) Al e N
Ie— TEST DESIGNATION RESOLUTION TEST NO. |

focus control while viewing tarough the diopter telescope.
5. Record the change in the dial indicator reading from the """ position. . . MEASUREMENT PERFORMED

Repeat steps 4 and 5 for the arm in the 6 position. Maximum on-axis resolution

Repeat steps 1 through 6 for the other arm. Note: Refer 1o "Reading Resolution Bar-Targets" in Section 11

8. Convert all dial gauge ues to metric units where 0. 001 in. =25. 4 micro- . EQUIPMENT
meters.
. Resolution target (I'KC-10 or TKC-11).
D. ACCURACYM " )
. . Diopter telescope (1 KC-+,.

‘I'ne accuracy depends upon the ¢ . the instrument's depth of field. How-
¥ P dey fow . Data sheet for Resolution Test No. 1 given in Section IV,

ever, with practice, 0.001 in. shc 1ainable at the higher magnifications.
C. PROCEDURE

The highest instrument magnification is to be selected, ‘This includes, where
applicable, the highest zoom magnification, the highest power objective, and the high-
est power eyepicee supplied with the instrument. For instruments with rotatable
rhomboid or other types of rotatable extension arme, the arms are to remuin in either
the 3 or 9 position throughout the test. Each optical train will be viewed and evaluated
scparately.

1. Adjust* the diopter elescope to standardize the user's vision.

IHuminate the target as recommended by the manufacturer for normal imagery.

3. Place the high-resolution clements so that the position of the highest resolution
element that can be resolved will be near the center »f the field of view.

4 Foeus on the resolution target, using the instrument focus control, while view-
i through the diopter telescope.

5. Read and record the largest resolution elements that are Just resolved in the
tangential and sagittal directions.

. For binocular instruments repeat steps 2 through 5 on the other optical train.
Note: ‘rhe same eye must be used for all measurements

—_—
+Adjustment and dircetions for the use of a diopter telegeope are contained in Scetion 11

n-2-1
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TEST DESIGNATION RESQLUTION TEST NO. 2 i °: : b of zoom magnification (five are recommended) covering the entire zoem range.

7. For binocular instruments, repeat steps 2 through 6 on the other optical train.

A. MEASUREMENT PERFORMED iy
) Note: The same eye must be used for all measurements.

Resolution versus magnification (or empty magnification check)

Note: Refer to “Rending itesolution Bar-Targets' in Section 11 N ]
FEPRE R ¢
H vl
L | R
B. EQUIPMENT
1. Resolation target (TKC-10 or TKC-11). -
N
2. Diopter telescope (TKC-1). 3
3. Data sheet for Resolution Test No. 2 given In Section IV, :
C. PROCEDURE LT . -
The highest instrument magnitication is to be selected. This includes, where N
applicable, the highest zocm magnification, the highest power objective, and the high- A *
est power cyeplece suppl icd with the instrument, For instruments with rotatable rhorn- Lo
boid or other type of rotatable exiension arms, the arms are to remain ia cither the
3 or 9 position threughout the test.
1. Adjust* the diopter telescope to standardize the user's vision. : - .
2. Iuminate the target as recommeuded by the manufacturer for normal imag-
ery.
3. Place the high-resolution clements 8o that the position of the highest resolu- -
tion clement that can be resolved will be near the center of the ficld of view.
G
4. Focus on the resolutlon target, using the fustrument focus control, while view- N
ing through the diopter telescope.
5. Read and record the largest resoluticn clements that are just resolved in the
tangential and sagittal directions. L
6. Repeat steps 3 through 5 for every combination of components that control the
instrument's magnification. This fncludes all objectives and sclected discrete values . .

*Adjustments and directions for the use of a diopter telescope are contained {n Section 11

m-2-2
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TEST DESIGNATION RESOLUTION TEST NO. 3

A, MEASUREMENT PERFORMED
Off-axis resolution in Instruments with fixed-position objectives®
Note: Refer to "Readiag Resolution Bar -Targets' in Section 11
B. EQUIPMENT

1. Resolution target, preferably one with hoth horizontal and vertical bar pat-
terns.  Otherwise, the target must Le rotated in order to evalnate both tangential and

saglital resolution (FKC-10 or TKC-11)

2. Data sheet for Resolution Test No. 3 given In Secetion 1V,

Note: 1038 ol resolutlon off-axis {8 normally attributable to two qualities.  First,
a lens is normally optimized for muximum regolution on or near the optical axis at
the sacrifice of r:solution off-axis. Secundly, the hest focus of the imige of a (lat
object I8 sometimes a curved surface. Thu., lack of ficld flatness can contribute to

an apparent )ss of resolution off-axis.

For viewing Instruments such as the nifcroscope, the eyc ean acecmmodate a cer-
tain depth of tield or field curvature with tio toss of resolution. lHowever, the use of
the diopter telescope removes most of the eve's ace -mmodation for depth of field.

8, ithangh the diopter telescope would ennance the resolution capability of an eye
for 1 ages sharply 1 focuo, it might actually decrease the ability of the eyc to resolve
slightly sut~rf-10cus off-axis Images. It Is therelore hinportant that, when examining
off-axis ..nagery in reiation Lo on-axis imnagery, the diopter telescope is not used. It
18 true thit on-axts cesoluilun figures (rom this test may in some ~asca not ngree with
the maxhinem values ob-tained ir previous tests. However. the celation between on-

u‘JM andoff-ia reso.utnn will be mare reviesentative of actual instoum: gt perfor-

mance whei « vilaated in thi: masner

*Instruments it waich the byective (0ice a place) cianot be o ated o dispiaced with-
out removing it from the optical nath. '

un 2-4
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C. PROCEDURE

‘The resolution will be evaluated for all eyepiece ana objective combinations at
maximum zoom magnification (it the instrument has zoom capability). In addition,
if there is a zoom mechanism, its clfect on off-axis resolution will be determined by
readings taken at 5 preselected zoom magnifications, covering the entire zoom range,
while using the highest power objective and the highest power eyeplece.  Each optical
tratn will be viewed and eviluated separately. vlect the optical components and

zoom sciting that yleld the highest fnstrument magnification.

1. Hluminate the target as recommended by the manufacturer for normal imag-
ery.

2. Place resolution target tn position "A' as shewn {n Figure 2. The tanget, if
not specifically designed to cover the format, will requive movement to each of the

off-axis posit.ons.

3. Focus on the tanget using the instrument focus control.

4. Read and record the largest resolution clements that are just resolved in the

tangential and sagittal directions.

5. lepeat steps 2 and 4 for the positions I3, T, 1, and R, as shown in Figure 2.

1o not refocus.

6. Repeat steps 2 through 5 for cach of the four remaining zoom magnifications.

(Omit this step if the instrument does not have zoom mzgnification capability.)

nstrument

7. Repeat steps 2 through 5 for each of the remaining combinations of vbjectives
and eyepieces at the maximum zoom magnification.

& For binocular Instruments, repeat sieps 2 through 7 on the other optical train.
‘The same eyc must he used for all measurements.

Note: ‘Tangential and sagittal resolution values will be obtzned for cach of the off-
axls format positions. Also, the focus should he adjusted only for the A" position and

not for the uther format positions.

1-2-5
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I' DESIGNATION RESOLUTION 'I'

T NO, 4

A, MEASUREMENT PERFORMED
Off-axig resolution in instruments with rotatable objective arms.
Note: Refer to "Reading Resolution Bar=Tavgets' in Sectlon 1
B EQUIPMENT

1. Resolution target, preferably one with both horizontal and vertical bar pat-
terns.  Otherwlise, the target must be rotated n order to evaluate both tangential and

eagittal resolution (FKC-10 or TKC-11).

2. Data sheet for Resolution Test No. 4 given n Section 1V,

Note: Loss of resolution off-axis I8 novmally at'ributable to two qualitics.  First,
a lens is normally optimized for maxim:m resolution on or near the optical axis at the
gacrifice of resolutlon off-axis,  Sccondly, the best focus of the image of a flat object
{8 sometimes a curved surface.  Thus, lack of field flatness can contribute to an appar-

ent loss of resolution off-axis,

For viewing fng'ruments guch as the microscope, the eye can accommodate a cer-
tain depth of ficld or field curvature with no loss of resolution.  Hewever, the use of
the diopter telescope removes most of the eye's accommedation for depth of field.
Thus, although the diopter telescope would enhance the resolution capability of an eye
for images sharply in focus, it might actually decrease the ability of the eye te resolve

Denotes the Limit
of the Field of View

slightly out-of-focus off-axis images. It is therefore important that, when examining
off-axis imagery in relation to on-axis imagery, the diopter telescope is not used. 1t
8 Lrue that on-axis resolution figures from this test may in sgome cases not agree with

Cach of the off -axis positions L, R, T, and 8 15 to be approximately 0.8
+ he cen f 1d of view.

of the distonce from the center 1o the edge ofthe feld of view the maximum values oblained in previous tests.  However, the relation between on-
axts and off-axis regolution will he more representative of actual instrument perfor-

mance when evaluated in this manner.

Flgare 2. Format Toeations For Resolution Measurements

[HEY A

emg mmmm.mm D s aden 100 MO
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C. PROCEDURE

The resolution will be evaluated for all eyepiece and objective combinations at

ment has zoom capability). In addition,

maximum zoom magnification (if the in
if there 18 a zcom mechanism, its effect on off-axis resolution will be determined by

readings taken at 5 presclecto | zoom magnifications, eovering the entire zoom range,

while using the highest power objective and the highest power eyepicce. Each optical
train will be viewed and evaluated separately.

Select the optical compouents and zoom setting that yield the highest nstrument
magnification and atiech and motate one arm to cither the 3 or the 9 position (see Flg-

ure 1).

1. Nluminate the target a3 v led by the facturer for normal {mag-
ery.

2. Place resolution target in position "A" as shown in Figure 2. The target, if
not specilically designed to cover the format, will require movement to each of the off~

axis positions.
3. Focus on tho target using the fnstrument focuy control.

4. Read and recocd the largest resolurion elements that are just resolved in the

tangential and sagittal directions.

5. Repeat steps 2 and 4 for the positions B, T, 1., and R, as shown In Figure 2.

Do _not refocus.

6. Repeat steps 2 through 5 for cach of the four remaining zoom magnifications.

(Omit this step i{ the instrument does not have zoom magnification capability. )

7. Repeat steps 2 through 5 for cach of the remaining combinations of arms,

objectives, and cyepicces for the same optical trafn.

8. Again, select the optical components that yield the highest fnstrument magni-

fication and altach and rotate the same asm to the 12 position (see Figure 1).
9. Repeat steps 1 through 5.
10. Rotate armi to the 6 position (see Figure 1) and repeat steps 1 through 5

1r-2-8

11.  For binocular mstruments, repeat steps 1 through 10 on the other optical

train. The same eye must be used fov all measurements.

1-2-4
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TEST DESIGNATIC DISTORTION TEST NO. 1 Fihe ard ! "
FEST DESIGNATION I the grid (when viewed stercoscopically) appears flat ac all magnifications, it

- shall he veported that the fnstcament haa no apparent stereo distortion. It is recom=
mended that several experienced observers perform this test on an fnstrument since

A, MEASUREMENT PERFORMED
the evaluation 18 hoth highly subjective and qualitative. It should be noted that this

Sterco image diatortion
test, In contrast o most of the others, involves binocular viewing.  Most other tests

B, EQUIPMENT .
evaluate a single optical treadn at a time.

111 fill the field-of-view of the Instru-

1. ‘fwo square grids (distortion free) that w!
D, ACCURACY

ment. They should provide at least 10 grid linea in each divection within the icld-of-
This ts a subjective, uscer-oriented test and the accuracy cannot he speeifted

view ('KC-7 or TKC-8).
2. Clear glass plate (IKC-36).

3. Data sheet for Distortion Test 10. 1 18 given in tection .

C. PROCEDURE

‘I'his test i8 very subjective and, thus, will not be outlined followlng the numerical

format used In previous tests.

This test is to be applied to stercoscupic o hyperstercoscopic Instruments only.

stercomicroscopes require the use of only a single target grid. Microstercoscopes

require two target grids to be used, onc for cach optical axis. The targets should be

rotated and adjusted until, when viewing with both cyes, the images from the two opti-

cal trains can be fused castly by the user. The fnstrument should be cvaluated fn a

varicty of configurations varying the eyeplceces, objectives 1nd zoom magnification

(where applicable). Since such variations vill probably vary the ficld-of-view over a

constderable range, it may be necessary to use niore than one pair of grids with dif-

fc. ent size squares in order to completely test a slugle fnstrument.

This test Is designed not to detect an absolute amount of di:tortion, but,rather, a
difference in distortion between the left and rigit optical trains. A difference {n distor-
tion will cause a slight difference in the spatial configuration of the two imagee of the
two grids. Thia difference will produce a false senseof depth tn the fat grids. Thus,
{f at any magnificction the grid appears to be a curved surfacc rather than a flat one, l 2 l
the apparent contour of the surface should be deseribed and the fnstrument component .

H1-3-1 l

configuration should be recorded.
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TEST DESIGNATION DISTORTION TEST NO. 2

MEASUREMENT PERFORMED
Subjective optical traln distortion

B, EQUIPMENT

1. One square grid target (distortion free) that will fill the fleld-of-view of the
instrument, It should provide at least 10 grid lines In cach direction within the fleld-
of-view (TKC-5, TKC-7, or TKC-8).

2, An cyeplece compatible with the Instrument and contatning a grid reticle, The
square grid reticle should be selected to provide a compatible overlay to the square grid

target at the l_u_glrumemem(nl(Icntlun gelected (TKC-2 and TKC-5, or TKC-6).

3. Clear glaas plate {TKC-36).

4, Data sheet for Distortion Test No. 2 18 given in Seetlon 1V.

Note: The square grid reticle, TKC-5, can be utilized as cither a reticle or a
grld target for high instrument magnification values.
C. PROCEDURE
‘This test 18 very subjective and, therefore, will ot be outlined folluwing the numer-

fcal format used in previous tests.

I'his test §8 to be applicd to each individual optical train, The grid target or the
eyeplece, with Its enclosed grid reticle, should he rotated and adjusted until the eve-
place reticle aligns with the grid target. Note that an exact superposition of the eye-
picce reticle to the grid target may nol be possible due to the presence of Instrument

distortion or o a change in scale due to the instrument's magnification value.

The Instrument should be evaluated In a variety of configurations which vary the
objectives, optical prisms and arms, and zoom magnification (where applicable). Since
such variations will probably vary the field-of-view over a considerable range, it may

be necessary to use more than one grid target.

4 e -
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This test 18 designed to subjectively determine the presence or absence of distor-
tion in each optical train of the instrument rather than quantitatively measure the magni-
tude of distortion.  The presence of distortion will cause a spatial mismatch between
the grid tavget and the grid reticle that changes across the field-of-view of the nstru-
met o The ~tsmatch will be emphasized by curved gri-t target lines with respect to the
gria veticle and will probably be most noticeable along the edge of the nstrument's fleld-
of-view. If at any value of magnification this mismateh In the grid overlays occurs, the
apparent contour of the superimposed grids should be described and the instrument com-

ponent configuration should be recorded.

I the superimposed grids do not emphasize curved grid lines, then it shall be
reported that the fnstrument has no apparent optical train distortion. 1t {s recommended
that several experienced observers perform this test on an Instrument since the test is

both highly subjective and qualitative.

1. ACCURACY

This {8 a subjective, user-oriented test and the accuracy cannot be speelfted.

CIA-RDP79B00873A000800020089-8
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AR TEST DESIGNATION _ASTIGMATISM TESPNO. 1 5. Adjust® the diopter telescope to standardize the user's vision.
6. Refocus on the center horizontal crossiine of the target, using the Instrument
A, MEASUREMENT PERFORMED
focus control, while viewing through the diopter telescope.
Subjective optical train astigmatism
, 7. Place the dial gauge in contact with a surface on the ingtrument that will move
B, EQUIPMENT . ’ . with the focus control and adjust the gauge to a dial indicator valuc of "0,
1. Crossline astigmatisin target (TKC-12). - 8. Focus on the cent ¥ vertical crossline of the target, using the instrument
2. Diopter telescope (TKC-1). focus control, while viewing through the diopter teleseope.
3. Dial gauge (0. 001 in.) and adjustable stand (FKC-20). . 9. Record any change in the dial indicator reading from the "0 position.
1. Data sheet for Asthgmatism Test No. 1 given in Section 1V. 10, Repeat steps 5 through & lor cach of the crosslines that indieated the presence
of astigmatism as recorded {n step ER
C. PROCEDURE
11, Repeat testing procedure, starting with step 2, for any other optical trains.
The highest instrument magaification I8 to be selected.  This Includes, v here
- 1f all optical trains have heen previously tested, then proceed to step 12.
applicable, the highest zoom magnification, the highest power objcetive, and the high-
est power eyepiece supplied with the instrument,  For nstruments with mtatable rhom- 12, Repeat steps 2 through 11 or the mintmum value of instrument zoom magaifi-
bold or other type of rotatable extension arms, the arms are to remain in cither the 3 catlon.
or 9 position throughout the test. 13. Repeat steps 2 through 12 fur cuch of the lnstrument’s rematning objectives,
1. Nluminate the target as recommended by the instrument manufacturer for exterslon arms, and eyepleces.
B ! normal imagery. 11, Convert all dial gauge values to metric units where 0. 001 In, = 25.4 micro-
N 3 4
B 2. Position the center crossline of the target at the center of the instrument’s melers.
fleld-of-view. D, ACCURACY
3. Focus on the center crossline of the target using the instrument focus cont vol. i . * ‘Ihis Is a subjective, user-oriented test and the aceuracy cannot be specified.
" 1f 2 difference between the best focus for the vertical and horizontal crosslines s 2 .
noticed in some arcas of the field-of-view, then astigmatism is present in the instiu-
ment and the remaining steps in this test must be carefully followed, 1M, however,
o difference In the best focus for the vertical and horizontal crosslines is noticed in N

‘aas of the field-of-view, then record the absence of astigmatism on the data sheet

any 3

and proceed to step 11.

) I
m-17-4). TAdjustments and divections for use of £ dicpter telescope are contained in Section I1.

n-4-1 10-4-2

N
1. Note position of crossiines that indicate astigmatism (see Figure 5 on page . v .
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3. Measure the anount of decentration to the nearest reticle ring and record at

TEST DES

iNATION ALIGNMENT T

each 45° increment of rotation. In addition to the magnitude. the approximate direc-

A. MEASUREMENT PERFORMED : tion of the image displacement with respect to the reticle should be recorded.  Note

. that components such as pechan prisms will motate the target; this is not to be confuscd
Image decentration through rotatable optical components; parcentration.

with a linear displacement.

B. EQUIPMENT
4. Repeat steps 1 through 3 for the other optical train on binocular instruments.

A crossline target with crosslines of 50-micron width or less (TKC-12).
D. ACCURACY

2. An eyepicee compatible with the instrument and containing a reticle accurately

. " . " . e The accuracy, as measured in the eyepicce focal plane, should be £ the difference
centered in the eycpiece with concentrie rings in 0. 5-mm diameter increments or less,

i . in the radii of any two adjacent rings in the eyepiece reticle or 0.5 mm,
ranging from 0. 5-mm diameter or less to 12-mm diameter (TKC-2 nnd TKC-4) . it

3. Data sheet for Alignment Test No. 1 is given in Seetion 1V.
C. PROCEDURE

This test is to be applied to a single optical train of an instrument with a rotatable
optical component. The component (such as a pechan prism) may provide the ability
within an instrument to rotate tiie images presented to each eyepiece (in binocular
instruments) either simultaneously, indeperdently, or both. The test may in general
be applied to any optical component through which the image passes and which can be

rotated about the optical axie
The choice of objectives is arbitrary; however, it must be recorded.

The "s0on magnification i~ also arbitrary; however, it must be racorded and not
changed throughout the test. It is not necessary to test the system with other combina-

tions of zoom or objective magnifications.

1. Focus a single optical train, using the instrument focus control, on the cross-

line target. The tarzet must be positioned so that its image is superimposed on the
center of tlie eyepiece reticle.

2. While obse.ving this image, rotate the member belng tested a complete 360°,
or to the extremities of its movement in both the counterclockwise and clockwise direc-
tions if this is less than 360° of rotation. A displacement of the center of the crossline

with respect to the center of the reticle s image decentration.

1-5-1 | 11-5-2




TEST DESIGNATION ALIGNMENT TEST NO, 2

Noter Some difiizulty may be experiencedin zoom or other relay systems that arc
not exzetly parfocalized. T vunning from one end of the zoom to the other, the image
MEASUREMENT PERFORMED may go out of focus. If this happens, it may be difficult to measure the positicn of the
) defocused image.  In this case, make a note of the difficulty and make a best estimate
Zoom image shift and jump, ¢r zoom parcentration
of the position of the defocused image.  Refocusing the ins adds another vari
EQUIPMENT able to the experiment and should be avoided unless it is absolutely impossible to esti-

A crossline target with crosslines of 50-micron vidth or less (TKC-12). . mate the position any other way.

2 An eyepiece compatible with the instrument and containing a reticle with hoth . D, ACCURACY

izonta srtical scale crossec at the center.  Egeh seale should be a mini= " ) ) _

a hovizontal and a vertieal scale crossec at the ceater The accuracy will he determined by the accuracy of the reticle, 0.2 mm or better,
¥ 5 in Jength an ave a precis. smallest division) of 0. 1 mm or smaller . . N . o

rum of 5 mm in Jength aad have a precision (smalles| ) if the instrument is exaetly parfocalized. However, some lack of parfocalization niay
(TRC-2 and TKC-3) exist and thus make it impossible o prediet the accuracy on some instruments.

Data sheet for Alignment Test No. 2 is given in Section 1V
C. PROCEDURE

The instrument zoom is to be turned (o its highest magnification. Choice of objec~

tives is arbitrary but must be recorded

Focus the instrument sharply on the crossline target and move the target to
align exactly with the cross scale eyepicce reticle (the reticle scales should appear
approximately vertical and horizontal).

While viewing the target, turn the zoom control to obtain minimum magnifica-
tion. Record any displacement of the target crosslines, with respeet to the reticle
scales, in terms of the X and Y components.  Also, record the zoom magnification

sctting for cach measurement di Svstems il with selectable dis-

crete magnification relay lenses should be evaluated at cach diserete magnification

level.

3. Change the direction of the zoom control rotation and closely obscrve the
crossline target.  Any abrupt shift or jump in the image position associated with e
change in direction should be recorded in terms of its direction and approximate magni-
tude. ‘This particular phase of this test ¢hes not apply to systems with diserete

magnifications.
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TEST DESIGNATION, ALIGNMENT TEST NO. &

A, MEASUREMENT PERFORMED

Phoria

Note: Phoria is an anomaly of stereomicroscopes and binocular microscopes
where only a single object is viewed. Instruments that can be used «s microstereo-
scopes and also as stereomicroscopes should be operated in the stereomicroscope con-
figuration during this test.

B, EQUIPMENT

1. A crossline target with crosslines of 50-micron width or less (TKC-12).

2. An cyepiece compatible with the ins'rument and containing a reticle with hoth
a horizontal and a vertical scale crossed at the center. These scales should be a
minimum of 5 mm in length each and have a precision (smallest division) of 0. 1 mm
or smaller (TKC~2 and 'TKC-3).

3. Data sheet for Alignment Test No. 3 is given in Section 1V.

C. PROCEDURE

The objective selectlon is arbitrary but must be recorded. Zoom magnification
should be turned to maximum and remazin there.

1. Place eyepiece in the right ocular. If thiu is a focusable ocular, place the
eyepicce in the other ocular. If hoth oculars are focusable, initiate the test by placing
the eyepicce in the right ocular and position ozular at its approximate midpoint positior.

2. Using the instrument control, focus the optical train containing the eyepicce
and reticle on the crossline target. Make sure that the image of the target is not
rotated witi: respect to the target. If it is, rotaie the pechan prism to correct the
image orlentation. Then adjust the location of the target to a vertical and horizontal
position and superimpose it on the cyepiece reticle cross scales.

3. Move the evepicce (and reticle) to the other ocuvlar and use the eyepiece focus

adjustment to bring the image of the target in sharp focus. Check the orientation of

HI-5-5

the image without moving the target. If necessary, rotate the pechan prism to correct

the image orientation to horizontal and vertical position.

4. Rotate the eyepiece so that the image crosslines and the reticle cross seales
are either overlaid or parallel.

5. Record any linear displacement of the center of the crossline image with

respect to the reticle cross scales in terms of the X and Y distances displaced.

Note: Although it is not likely, some instruments may not be provided with the
ability to rotate the image in one optical train with respect to the other. If this is the
case, any rotational displacement of one image with respect to the other must be mea-
sured in addition to any linear displacement. To do this, two eyepieces and two eticles

are required.

The first eyepiece reticle shculd have a crossline through the center and 360° pro-
tractor scale around the circumference (1° increments should be sufficient). The right
ocular should contain the eyepicce with this reticle. The left ocular should contain an
eyepiece with simply a crossline reticle. Without a target, the operator must look
through both oculars stercoscopically and rotate the two  epieces until the reticle
crosslines appear to be overlaid exactly (the eyes :an casily fuse the two images
into one). Once this adjustment hus been made, the eyepicces must not be rotated
during the remainder of the test. Then, looking through the left eyepiece only, focus
on the target and place it so that its image exactly lines up with the left eyepiece
reticle crosslines. Next, without moving the target, view through the right optical
train and record (in degrees) any rotational disparity between the image crosslines

and the right eyepicce reticle.
D, ACCURACY

The accuracy depends on the operator's skill. It is estimated that, with some

practice, the measurement will he corvect to within £ 0. 1 mm.

1I-5-6
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TEST DESIGNATION ALIGNMEIT TEST NO. 4

) JREMENT PERFORMED § . /
Vigmetting of optical trains

B,  EQUIPMENT j

Limit of
Field of View

1. Transparent or translucent scale determined by the fiela-of-view.

Field

Less thaa 5.0 min

5.0 mm to 10,0 mm 3

10,0 mm to 20,0 min I, 16 o0 17 »

20.0 mm to 50.0 mm I, 16 0r 17 S &

Itustration No. 1 = No Visible Vignetting

2. Data sheet for Alignment Test No. 4 is given in Scction IV,

C. PROCEDURE

The lowest power cyepicee, preferably a wide-field eyepiece, supplied with the | it of Field of Yiew

instrument must be used througheut the test.  Plice any zoom capability of the instru-

ment at its lowest setting. (Each selectable diserete refay magnitication should

he evaluated separately. )

L. Attach one pair of extension arms and objectives on the instrument.

2. Switch the illumination level of the instrument to its highest value. 1t is not

necessary to focus the instrument,

3. View one optical train while rotating cach movable component, Ta

¢ note of

any displacement in the cdges of the ficld-of-yview. If vignetting occurs through the

rotation of a component,

the appearance of the ficld will change similirly to that shown

in Figure 3.

Visually determine the positions of the rotatabie clements when vigmetting

~ Moximym Visible Vignetting
appears most p:onounced, Hlustration No. 2 Maximu: 9

4o Measure the Field of-view, using the appropriate seale, in the direetions shown

in Figure 5. These figures represent the amount of vignetting.

Figure 3 Vignetting

1I-5-8
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TEST DESIGNATION__ PARALLAX TEST NO. 1

: 5. Repeat steps 2 through 4 for the other optical train.
6. Repeat steps 1 through 5 for cach pair of extension arms, objectives, and 8 . )
alternate attachments. ! A, MEASUREMENT PERFORMED
. ACCURACY M Subjective parallax
. ACCURAC
The accuracy depends on the precision of the scale. Since vignetting has a much ‘ Note: This test is intended to provide a subjective method of measuring annoying

11 alue than the total field-of-view, the accuracy will be less, on a percentage g parallax that creates an apparent height difference between the object imagery and
amaller value than 4 | -view, ac 3 S8, .

i some pointer, fiduclal mark, or other reference point or scale internal to the i

basis, than the fieldof-view measurcment. However, the mere detection of vignetting
is f ntly sufficient and thus the accuracy of this measurement should ot be con- meni which should appear to be in the same plane as the imagery. In addition to eye-
s frequently s a e @

picce reticles, this includes movable and fixed pointers, internal to the instrument,

sldered critical.

used to specify particular locations in the field-of-view. Most i ments provide

l way's in which parallax from such devices, particularly eyepicces, can be removed.
However, there are some systems in which (under certain conditions) parallax cannot
o be conveniently removed through normal operation. One such instance might oceur
: | when adjustments can be made to eliminate parallax at a fixed zoom magnification but ’
not for other zoom magnifications without readjustment,

B. EQUIPMENT

I 1. Suitable target scale (0. i-mm divisions or smaller) or stage micrometer of

similar precision (TKC~13 or TRC-15).
2. Data sheet for Parallax Test No. 1is given in Scction 1V,
! C. PROCEDURE

A check for parallax must be made under typical operating conditions after having
‘ first removed any residual parallax according to the manufacturer's operating and

maintenance manual.

i i 1. Focus one optical train on the target.
C
o ' 2. To detect parallax, move one eye across the exit pupil of the eyepiece (across

the ficld-oi-view) and observe any velative motion between the pointer, reference mavk,

or fiducial mark and the scale on the target.

3. Record any relative movement in terms of the target scale distance.

Hn-6-1
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Iepeat steps 1 through 3 for the other optical train.
ACCURACY
Since this is purely a subjective determination, it is not possible to elearly specify

aceuracy in this test.

TEST DESIGNATION MAGNIFICATION TEST NO. 1

MEASUREMENT PERFORMED

In ent magmification exclusive of ey cpicees. *

EQUIPME
Eyepiece compatible with instrument to be tested and equipped with calibrated
2 and TKC-3)

TKC
Less than 1.1 14
1.1t03.2 13

Greater than 3.2

C. PROCEDURE
‘The magnification must be measured in cach optical train separately  and for all
combinations of objectives and cach of 3 preselected zoom maguifications (if a zoom

is incorporated). The zoom magni ions selected must contain both the maximum

and the minimum magnification levels provided by that device, and one other magnifica-
tion level.

1. Place eyepicee and reticle in one optical train.

Focus optical train on the target scale or stage micrometer.
3. Adjust position of target until its image is superimposed on the reticle scale
along the length of the scales.

I, Record the length of overlap for cach seale. The ratio of the length of overlap

on the reticle scale to the length of overlap on the target scale is equal to the maguifica-

tion,

ition measurements require sophisticated lahoratory environments

vepicee magnified
{ the manual.

and procedares which are heyond the scope

n-7-1
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TEST DESIGNATION NUMERICAL APERTURE TEST NO. 1

ACCURACY

With the scales indicated in the equipment section (Par. B ahove) the accuracy

MEASUREMENT PFRFORMED

should be better than 2 percent for all flcati ( of the eyep between

0.3 and 15, 0X. Numerical aperture (N. 7 .) of a single optical train.
. 5.0X.
EQUIFMENT

1. Pinhole circular aperture. Should be in material of thickness between 0. 002
and 0.003 in. and the diameter shou'd be between 0.0075 in. and 0.0150 in.

2. Target scale (TKC-3. TKC-13 or TKC-14)
3. Handhela magnifier 10X or higher or an eyepiece (TKC-2 or TKC-33).

4. A stand 1o hold the pinhole on the instrument stage between 1.25 and 1. 75 in.

akove the glass scale.

5. Data sheet for Numerical Aperture Test No. 1 {s given in Section IV.

C. PROCEDURE

‘The procedure to be followed will determine the numerical aperture using the equip-
ment sct up as shown in Figure 5. The choice of eyepieces is arbitra.; although the
same eyepiece should be used throughout the test.

1. Select the appropriate glass scale, from those given below, and place it on

the instrument substage.

N. AL
Range TKC

Less than 0. 065 3or 13

0.065 to 0,26 3or 14
Switch on the highest illumination available from the instrument substage.

Place pinhole aperture abcve the glass scale (approximately 1.25 to 1. 75 in. ).

Declassified in Part - Samtlzed‘ Copy Approved for Release 2012/10/16 : CIA-RDP79B00873A000800020089-8




Glass Scale. i

S

Instrument

1

Objective

Eyepiece”

v

Measurement of Instrument Numerical Aperture

Figure 4.

3

Focus one optical irain of the in ment on the pinhole aperture. Do not
refocus the instrument until reaching step

5. Using the auxiliary handheld magnificr, examine the exit pupil of the instru-
ment's eyepicee for the optical train being tested. The glass scale will come into view
when the eve and the maznifier are proper. v aligned along the optical axis (the glass
scale on the substage may also require alignment).

6. Record the visible distance of the substage scale as the value 87 as shown in
Figure 5.

7. Measure and record the distance between the pinhole and the secale, '/, to

the nearvest €. 01 in.

8. Calculate the numerical aperture using the formula:
N = Vs
where:
Inair: v = 1.0

0 < tan=t ST

2P0

Repeat steps 1 through 8 for all objectives available with the instrument and

at both the maximum and minimum zoom magnifications for cach objective. If instru-

mer. corporates selectable discrete magnification relay lenses, repeat steps 1

through 8 for all comnbinations of objectives and relay lenses.
10, Repeat steps 1 through 9 for the other optical train.
D. ACCURACY

The accuraey will depend to a certain excoit on the person performing this test.
However, with practice, accuracy should be better than 2 percent for N. A. between
0.065 and 0. 26, using the 10-mm scale. To increase the accuracy for numerical aper-
tures less than 0. 065, a 5-mm scale with 100 divisions of 0.01 mm each can be used
to provide 2 percent accuracy or better down to a N.A. = 0.0325. For N. 4. greater

than 0. 26, the longest scale would have to he used.




TEST DESIGNATION FIELD-OF-VIEW TEST NO. 1

A. MEASUREMENT PERFORMED
Fieldof-view by direct measurement
B. EQUIPMENT

1. Appropriate transparent or translucent scale according to chart:

Field-of-View TKC
Less than 5 mm 130r 15
5.0 mm to 10.0 mm 3
10. 0 nim to 20.0 mm 14, 16 or 17
20.0 mm to 50,0 mm 14, 16 or 17

2. Data shect for Field-of-View Test No. 1 is given in Scction 1V.
C. PROCEDURE

1. Place the most precise scale that will extend across the entire field-of-view

onto the instrument stage.

2. Bring the scale into sharp focus and position it in the center of the field of one

of the optical treins,
3. Record the visible range on the scale as the field-of-view.

4. Repeat steps 1 through 3 for every combination of objective, cyepicce and
maximum and minimum zoom magnifications. Instruments containing discrete select-
able magnification relay lenses should be tested at every combination of objective,

relay and eyepiece lenses.

5.  Reveat steps 1 thiough 4 for the other optical train.

6. If an English scale is used, convert to millimeters where 1 ix. = 25.4 mm.
D. ACCURACY

Determined by the scale precision. The scales suggested in the cquipment should

provide a minimum of 1.5 percent accuracy.

ni-9-1
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TEST DESIGNATION

ILLUMINATION TEST NO. 1

MEASUREMENT PERFORMED

Hlumination measurement of large-area diffuse sources
EQUIPMENT

1. Weston Master V Universal Exposure Meter (TKC-25)*.
2. Data sheet for Iilum!asi'zn Test No. 1 given in Section 1V.
C. PROCEDURE

The purpote of this test is to obtain an approximate measure of the illumination
level of microstereoscope light sources, such as light tables. An additional purpose

is to determine the uniformity of the illumination across the surface of the source
1. Set source fllumination level as specified by the instrument's manufacturer for
normal viewing operation.
2. Place Westoa meter on instrument's light table in a position corresponding to
the center of the field-of-view of the instrument.
Note:
a.  The photoelcctric cell of the meter must be parallel to the light
tabic surface.
b.  The hinged baffle** should be fnitially closed to utilize the highest
light scale.
3. Depress pointer lock** button. located on the right side of light scale, and
record the meter light-scale reading.
I Note:

a. The meter light scale must always face the same direction for all readings

taken. The preferred direction is wwards the front of the

| Ins

rument.

¥Refer to the General Testing Guidelines for the lllumination Meter, Section 11-B,
pg. -7,
**Refer to Weston Master V Instruction booklet.

n-10-1
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e red baffle
If the light-scale reading is below a valuc of 10, open the hinged b:

and record this scale reading.

b.

to obtain the lowest light scale

iti ahle.
4 Repeat steps 2 an4 3 for several other positions on the light table

i onvert all meter light-sea sadings to foot-candles using the me er's
t all met ght-scale re gs t-candles using the
: [ ligh h t

Calibration Conversion Chart.

D. ACCURACY

The accuracy of this test is dependent upon the

Calibration Conversion Chart.

ni-10-2

accuracy of the values given in the

TEST DESIGNATION SPECTRAL FILTER TEST NO, 1

A, MEASUREMENT PERFORMED

Spectral fiiter effects on resolution
B. EQUIPMENT

1. Spectral filters (TKC-29).

2. Resolution target (TKC-10).

3. Data sheet for Spectral Filter Test No. ! given in Section 1V.
C. PROCEDURE

Spectral effects will be evaluated using a test similar to Resolution Test No. 2.
However, the instrument resolution will now be determined for the three speciral filters

and the diopter telescope will nct be used.

Select the optical components and zoom setting that yield the highest instrument
magnification and attach and rotate one arm to either the 3 or the 9 position (see Fig-

ure 1, pg. HI-1-2).
1. Place green spectral filter over instrument light source.

2. IHluminate resolution target as recommended by the manufacturer fur normal

imagery.

Note: The base of the resolution target may have to come in contact with the

spectral filter. Do not place spectral filter in uvontact vith resoluticn target emulsion.

3. Place resolution target in the center of the field-of-view of the right optical

train.
4. Focus on the target using the instrument focus control.

5. Read and record the largest resolution elements that are just resolved in the

tangential and sagittal dircctions.

6. Repeat steps 2 through 5 for each of the two remaining filters.

ni-1i-1
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TEST DESIGNATION

POLARIZATION TEST NO. 1

maining combinations uf evepicees,

7. tapeat steps | through 6 for each of the re

oxte 3 - the right optical train.
objectives, and extension arms for the right of R

s 1 through 7 on the other optical train.

8. For hinocular instruments repeat step:

Polarization effccts on resolution

. B. EQUIPMENT
1. Polarizing filter (TKC-28).

2. Resolution target (TRC-10).
l 3. Data sheet for Polarization Test No. 1.

C. PROCEDURE

asurements.

The same cye must be used for all me:

Note: Do not attempt to compare the resciution values obtained in this test to those

obtained in Resolution Test No. 2. There may be a difference between these resolution

values due to the transmission propertics of the spectral filters. Instead, compare the

al filters for identical

resolution values (of this test) abtained for each of the spectr

instrument component setups.

these differences in resolution values can only be

Since this is a subjective test,

i ment and the operator to distinguish Polavization cffects will be evaluated using a test similar to Resolution Test No. .
instru ¥ g

used to indicate the general ahility of the nent
i However, the instrument resolution wi : i s i i
fine detail in thesc broad spectral regions. instrument resolutiol 11 now he determined for several orientations of

the polarizing filter using all combinations of the optical train extension arms.

Select the optical componerts and zoom setting that yield the highest instrument
magnification and attach and rotate one arm to either the 3 or the 9 position (cee Fig-

ure 1, pg. Mi-1-2).

1. Orient polarizing filter over

instrument light source so that polarization axis*

is parallel to operstor (i. e., horizontal position).

2. Hiuminate resolution target as r ded by the rer for normal

imagery.

Note: The base of the resnlution target may have to come in contact with the

polarizing filter. 1o not place polarizing filter in contact with resolution target emul-

sion.

3. Place resolution target in the center of the field-of-view of the right optical

4. Focus on the target using the instrument focus control.

*See orientation label on target.

oo -
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I DESIGNATION INTERPUPILLARY DISTANCE TEST NO. 1

Read and record the Jargest resolution clements that are just resolved in the

tangential and sagittal directions.
A, MEASUREMENT PERFORMED

6. Rotate the polarization filter 90°, without rotating the resolution target, and
Interpupillary distance for binocular instruments using handheld scale

repeat steps 3 through 5.

7. tepeat steps 3 through 5 at several other orientations of the polarizing filter B, EQUIPMENT

without changing the orientation of the resolution target.
1. 10-cm scale on ground glass in 2-mm divisiong (TKC-14)

4. Repeat steps 3 through 7 for cach of the remaining combinations of arms for
2. Data sheet for Interpupillary Distance Test No. I ts given in Section 1V,

the right optical train.

9. Repeat steps 3 through 8 with each of the arms in the 12 position (¢ Figire 1)
C. PROCEDURE

10.  Repeat stopa 3 through 8 with each of the arms in the 6 position (see Fignre 1) o
Switch the illumination to its highest intensity. No tarzet is nccessary. although

11, For binoewlar instruments, repeat steps | through i0 on the other optical train. if the illumination is not diffase, focus the instrument on the stage.

Tite same cye must be used for all measurements.
1. Move the ocular separation adjustment to obtain maximum separation of the

test to oculars.

Note: Do not attempt to compare the resolution values obtained in this

‘There may be a difference between these
2. 1iold the ground glass scale above the eyepieces and adust its height to obtain

those obtained in Resolution Test Yo. 4.

resolution values due to the transmission properties of the polarizing filters.  Instead, the sharply )
¢ sharply focused images of the two cxit pupils. These images will be tw

compare the resolution values (of this test) obtaincd at the various polarizing filter ] imately 2 " 1& be o sl
approximately 2-mm diameter) circular spots of light. The appropriate height wi

orientations for identical instrument component setups.  Differences in the vesolution ) ) ¢ pprapriate helght wil
be the eve relief of the evepiece. This height (the distance along the optical axis from

values are due to the polarization effects of some instrument components. .
the top of the eyepicce to the cxit pupil) will usually be between 1/4 in. and 1 in.
3. Measure the distance between the centers of the exit pupils on the scale and

record as the maximum interpupillary distance.

4. Repeat steps 1 through 3 with the ocular separation adjustment closed to obtain
the minimum ocular separation. This recorded value is the minimum interpupittar:
distance.

Note: This experiment does not depend on which objectives, eyepleces and zoom
magnifications are used. However, more light is available at lower magnifications

and might be helpful.
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TEST DESIGNATION EYE RELIEF TEST NO. 1

D. ACCURACY

fon, but also on the
The accuracy of this test depends not only on the scale precision, but also on th MEASUREMENT PERFORMED

ability of the person performing the test to hold the scale still while reading the loca-
Eye rellef of an instrument using the handheld method.

tions of both images. It is anticipated that 3 or 4 percent should be attained with a

little practice. . . EQUIPMENT

i. Ground glass or opal glass screen (TKC-37)

2. Six-inch machinist scale, with precision of 1 0 mm or hetter (I'KC-17).
3. Data sheet for ilve Relief Test No. 1 is given in Section IV.
PROCEDURE

Switch the instrument illumination to its highest intensity. No target I8 necessary,
although If the 1llumiatlon 8 not diffuse, the instrument should be focused approxi-
mately at the stage. Set the magnification of the instrument to its highest value. (Com-

bine the highest power objective with the highest value of zoom magnificatlon. )

1. Hold the ground or opal glass above the eyepicce and adjust its height until
the image of the exit pupil is In sharp focus on the imaging surface of the glass. Note:
The imaging surface must be directed down toward the :yepiece.

2. Measure the distance, parallel to the optical axis, fror the exit pupil image
to the highest surface of the eyeplece, using the machinist scale. This distance s the

eye relief of the eyepiece.

3. Repeat steps 1 and 2 with the instrument set at its minimum magnification.

Note: The maximum magnification will normally produce the minimum eye reltef for

a particular cyepicce and the mintmum magnification will normally produce the maxi-
mum eye relicf. Some eyepicces will have 2a eye relief that does not vary appreciably
with magnification. The maximum and minirum eye relief of each eynpiece should be

recorded and each eyepliece need only be cvaluated on a single opticol train.
D. ACCURACY

The accuracy of this test depends not only on the scale precision, but also o the
ability of the person performing the test to hold the scale still while reading the loca -

both images.
n-13-2 tions of bo 8¢ m-14-1
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TEST DESIGNATION WORKING DISTANCE TEST NO. 1

A, MEASUREMENT PXRFORMED
Working distance hetween objective and substage.
B.  EQUIPMENT

1. An fnexpensive or expendable target or any such target that can he easily

facused upon (TKC-7 or TKC-14),

<. Dial gauge and adjustable stand. (A dial gauge, aceurate to 0,001 in. , is

recommended for working distances less than 0.2 in and a small vernier height
gauge, accurate to 0.01 fn., {3 reccommended  for working distances greater than
2.0 In. (TKC-19 or TKC-20)

3. Data sheet for Working Distance Test No. 1 s given In Scetion 1V,

C. PROCEDURE

Set the magnification of the instrument to its highest value.  (Combine highest

power objective and eyepiece with the maximum zoom magnification setting).

1. Place target on substage with the emulsion, chrome, or other image suvface

toward the objective.

2. lLower the Instrument's optical train, using Its focus contiol, until the objec-

tive just contacts the surface of the target.

Caution: This assumes that the objective lens surface is recessed hehind the

objective's metal rim. The lens surface must not touch the target.

3. Place the dial gauge in contact with a surfq

ceon the instrument that will moyve

with the optical train
4. Record the sauge reading as the initial position.

5. Focus the instrument using its focus control, on the target.

-15-1
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6. Record the dial gauge reading. The differcnee between this value and the
initial value i8 the working distance.

7. Repeat steps 1 through 6 for all remaining objectives supplied by the manu-
facturer.

8 Repeat steps 1 through 7 at the lowest magnification of the cyepiece and mini-

mum zoom setting .

Note: The mechanical design of some Instruments may limit the travel of the
optical train so that the objective cannot be placed in contact with the object plane
In this case, lower the optical train to its lows:st attainable position and measure the
distance hetween the objective and the object plane (using an accurate scale, wedge,

or gauge blocks). Then continue with steps 2 through 8.

I an abnormally large depth of ficld makes it difficult to determine repeatably the

locatlon of hest focus, the instrument may be focused while using a diopter telescope.

An adjusted* diopter telescope can greatly reduce the depth of field and make the focus

adjustment morc critical.
D. ACCURACY

The accuracy depends upon the operator, the instrument's depth of field, and the

precision of the gauge. However, with repetitions, an average value should be obtain-

able that s accurate within 1 percen:.

*Adjustment and directions for the use of a diopter telescope arc contained in Section IT

m-135-2
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I DESIGNATION _OPTICAL PATH SEPARATION TEST NO. I

A, MEASUREMENT PERFORMED

Maximum and minimum X optical path separations, and maximum Y optical path

soparation.

Note: Measurements are based upon the application of Cartesian coordinate sys-
tem to the object plane.  The X axis {8 considered horizontal to the operator and the

Y axis Is perpendicular to the operator.
B. EQUIPMENT

1. Anappropriate

158 scale, | c., the scale having the greatest avatlable pre-
cislon while still being long enough to make the measurement.  This measurement

depends upon the fnstrument being tested and can conceivably range from less than 1

in. to nearly 1 ft or more. The precision of the scale should provide at least 100 divi-
slons hetween the two optleal paths (TKC-16 or TKC-17).

2. Data sheet for Optical Path Separation Test No. 1 is given in Scction 1V,

3. An eyepicce with crosslines shouid be used if available.
C. PROCEDURE

If the instrument uses rhomboid or other extension arms, each pair should be
placed in the instrument and evaluated.  Each arm should contain the same objective
and eyepiece as its companion arm The chaice of objective, zoom magnification
and cyepiece is othcrwise up to the operator. A combination that provides casy read-
ability of the scale should be chosen and used throughout the test.

1. Choose and attach to the instrument the pair of extension arms to e evaluated

2. Adjust the positions of the arms to the minimum X separation (no Y

nearest the operator.  This can be attained by votating the right arm clockwise and the

left arm counterclockwise until cach stops.

3. Place the scale on the substage so that its centerline or edge simultaneously

passes through the center of cach field of-view.

Mm-a6-1

separation)

4. Focus the right optical train on the scale and record the intersection of the

right side of the field-of-view with the seale. *

5. Focus the left optical train on the scale and record the intersecction ot the

right side of the ficld-of-view with the scale. *

6. Subtract these two values to obtain the minimum \ separation.

7. Repeat steps 3 through 6 with the positions of the arm adjusted to the minimum
\ separation (no ¥ separation) furthest away from the operator. This can be attained
by rotating the right arm counterclockwise and the left arm clockwise until they stop.

8. Repeat steps 3 through 5 with the positlons of the arms at the maximum \
separation (no ) separation). This should put the arms in the 3 and 9 posltions respec-
tively as shown in Figur: 1.

9. Subtract these two values to obtain the maximum \ separation.

10. Repeal steps 3 through 5 with both arms in the 6 position, as shown in Figuce

11.  Subtract these two values to obtain the \ separatlon between the 6 pasitions.

12 Adjust the positions of the arms to a maximum ) separation. Place the left

arm fn the 12 position and the right arm in the 6 position as shown in Figure 1.

13.  Repeat step 3

14, Focus the right optical train on the scale and record the Intersection of the

upper-left side of the field-of-view with the scale. *

15, Focus the left optical train on the scale and record the intersection of the

upper-left side of the field with the scalv. Subtract these two values to obtain "D the

diagonal separation. ¢

16.  Calculate the maximum Y separation using the formula

Ymar = (Df = X%

*If a croasline eyepiece is used, the following applies: '"Recorii the intersection of the

scale and the center of the eycpiece crosslines. "

1m-16-2
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where Ymoz 18 the maximum ¥ separation.

TEST DESIGNATION ORTHOGONALITY

Y is the difference between the values recorded in steps 12 and 13

\ is the V separation obtained in step 11 A. MEASUREMENT PERFORMED

17.  Repeat steps 11 through 16 with the position of the arms adjusted to obtain

System translation and orthogonality

the other possible maximum ) separation. Place the left arm in the 6 position and the

Note: This test applics only to those Instruments which allow for translation

right arm In the 12 position. Make the measurements from the upper right intersee-

between the object (fitm) plane and the optical viewing axis. Also, all measurements
are based upon the

tions.

application of the Cartesian coordinate system to the object plane.

. ACCURACY The X axis is considered horizontal to the operator and the Y axis Is perpendicular to : '

the operator, b

The accuracy depends upon the preeision of the scale and the image centration of

the instruments. Provided the image decentration I8 not significant, 1 percent aceu-

B.  EQUIPMENT ’

racy or better should be casfiy attainable.

1. Crossline orthogonality target (TKC-12). (See Figure 5.)

2. Instrument eyeplece with crossline reticle (cither a reticle supplicd with the
instrument's eyepicce or TKC-3).

Note: The use of the instrument eyeplece and a crossline reticle assumes that the .

Instrument has X and Y coordinate indicators. If the Instrument does not have these

position indicators, then use an eyepicce coinpatibie with the instrument and containing

a reticle with a horizontal and a vertical scale crossed at the center (TKC-2 and TKC-3)
3. Data Sheet for Orthogonallty Test No. 1. 8

C. PROCEDURE .

1. iilu:ninate the target as recommended by the instrument manufacturer for . - N

normal imagery.

s
2. Position the center crossline of the target at the center of the crossline LU
reticle.
.
L]
3. Focus on the center crossline of the target using the instrument focus control. ‘

Use both optical trains for a binocular instrument.

4. Position the horizontal lines along the target X axis to align with the instru-

ment’s X axis translation. All horizontal crosslines of the target should pass through

m-17-1 v 3

[} . : .
_‘ Declassified in Part - Sanitized Copy Approved for Release 2012/10/16 : CIA-RDP79B00873A000800020089-8 o




N A ) . . Declassified in Part - Sanitized Copy Approved for Release 2012/10/16 : CIA-RDP79B00873A000800020089-8
et b ; : . B U . . < ‘
i N i g Sabll i RN s
Y . ”
+ 2
N 4 the center of the crossline reticle when the system s horizontally translated.  Record 15, Determine ins ment X axis and Y axis transiational error. Subtract respec-
. the value Indicated for the fnstrumenc’s Y axiy position (\'7). tive caleulated distance values obtained from steps 5 and 14 from the calibrated cross-
. } line positions of the target.
! Coe 5. Starting with the tanget crossline to the left of the operator, measure and i i
record the position of each vertical crossline along the X axis translation path of the 16, Caleulate Instrument’s orthogonality error.
n Instrument (XI 13 These horlzontal positions must he obtained directly from the 9 Positive Y axls error:
. instrament’s X axis indicator (mechanical scale or electronfe readout device) when the B 4 0+ et AT
s vertical components of the target crossline s through the center of the crossline
where: AX =
reticle. i
} Coai
’ 6. Position the center crossline of the target at the center of the crossline reticle X, = Xposition vecorded in step 7
using the fnstrument’s X axis translation, xh‘ = X position recorded in step 8
' 7. Using the instrument's Y axis translation, position the target crossline farthest u;» and W = ‘-1 . ‘,7
' from the operator so that its horizontal line component passes through the center of the : )
' Y, = Y position recorded in step 8
crosaline reticle.  Record the Indicated X and Y axis positions (Rj, Yl)
i Y7 = Y position recorded in step 4
8. Using the instrument’'s X axis translation, position the vertieal component of o
this target crossline at the center of the crossline reticle. Record the indicated X and Negative Y axis error:
Y axis positions (X_m, Y Gao= e OAN S )
; 9. Repeat step 4 and record instrument's X and ¥ axis positions (N3, V7) where: o N
o e
. i
¢ P 10.  Repeat step 6. = X position recorded in step 11
n H
11, Repeat step 7 for the target crossline nearest the operator. Record the indi- = X position recorded in step 12
1 cated X and Y axis positions (X2, Y ).
- SN ’ 3 Vig and RV
i 12.  Repeat step 8 for the target crossline ncarest the operator. Record the indi- ) . .
R Y, = Y position recorded in step 12
el cated X and Y axis positions (X , ¥, ). E
e e’ 13 Y3 = Y position recorded in step 9
! 13.  Position the vertical lines along the target Y axis to align with the instrument’s
g pLLLL LU
Y axis translation. Record X axis position (X,). {

14. Starting from the target crossline farthest from the operator, measure and

record the distance between cach horizontal crossline along the Y axis translation path

of the instrument “’l-l?‘ Thesc vertical distances must be obtained dircctly from

" the instrument’s Y axis indicator when the horizontal components of the targel crosslines

pass through the center of the crossline reticle.

"8 ni-17-2
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ST DESIGNATION VIBRATION T

T NO, 1

1y : A. MEASURE

'NT PERFORMED

Instr

ment vibration
H P B. EQUIPMENT

1. Foeppl Vibration Target (TKC-9).

2. Hluminator (TKC-26).

3. Data sheet for Vibration Test No. 1 given in Section 1V.

C. PROCEDURE
i 1. Place target in tilm plane and illuminate for normal viewing conditions.
2. Position target parallel to the observer and in the center of the field-of -view
i with the instrument set at a medium value of magaification.
3.  Focus the right optical train, using the fnstrument focus control, on the vibra-
tion target.
X
Ll 4. Observe and record the pair of dots which appear to merge into a single dot.
Note: ‘The target consists of 20 pairs of 0. 001-inch dots which converge to a single
' ; dot. The distarce hetween each pair of dots increases by 0.001 inch to a maximum of
’ 0. 02 Inch in the ast pailr. To read the vibration target it is necessary to:
a.  Count the number of dot pairs that can be observed bhetween the single end
IN)
dot and the pair which appear to merge into a single dot.
b, Multiply the number of dot pairs found in "a" by (001 inch
’ l x 5. Rotate the vibration tanget to a position that is perpendicular with respect to
" the operator and the front of the Instrument and repeat steps 3 and 4.

6. Repeat steps 3 and 4 ac several other target orientations within the field-of-

. I U view

7. Repeat steps S through 6 utng the left ootical train of he (nstrument,

I 3 m-18-1
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‘ . . . . .

8. Repeat steps 2 through 7 using the illuminator supplied with the optical test kit TEST DisSIGNATION TENSION TEST NO, 1

rather than the instrument's light source.

7 A, MEASUREMENT PERFORMED

D. ACCURACY

it transpor:

| Film tension on lnstrumen

Accuracy is determined by the precision of target, which is 0. 601 inch.

B, EQUIPMENT

o 1. Tension tester (TKC-22)

2. ‘I'wo film leaders with width to match the widest film spool that can be used

with the instrument film transport.

1 3. Hole punch (TKC-23).
4. Data sheet for Tension Test No. 1 given in Section 1V.
| C. PROCEDURE

1. Place film leaders on instrument film spools.

Punch | hole at the center of the film leader.

3. Insert hooks of tension tester into set of film leader Loles und turn film spools

i to provide minimum tension on tester.

/ 1. Translate film leader and tension tester with efther manual or automatic film

/o transport opevation.

5. Recovd tension indicated by tester.

Hi-13-2 T-1-1
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D. ACCURACY
TEST DESIGNATION _ SURFACE TEMPERATURE TEST NO. 1 ! ACY

Aceuraey is determined by the precision of the surface thermometer, which is

A. MEASUREMENT PERFORMED e
Temperature at surface of instrument
B. EQUIPMENT
Surface temperature thermometer (TKC-21).
Data sheet for Surface T'e..perature Test No. 1 given in Section IV.
C. PROCEDURE

The surface thermometer can be used to measure the surface temperature of
either hoiizontal or nonhorizontal surface arcas. For horizontal surfaces, proper
utilization of the thermometer requires only that the instrument surface be flat and
smooth to provide firm and uniform contact between the instrument surface and the

thermometer.

For nonhorizontal sur{aces, however, it {s recommended that surface temperature
measurements be taken only for flat, "ferrous” instrument surfaces. * The f(errous
material of the surface provides for the utilization of the permanent magnet holder sup-

plied with the thermometer,

1. T'lace the thermometer on the fnstrument surface to be measured and allow
approximately three minutes for it to reach temperature stability. If the magnetic
holder {8 required, place the hole In the magnet spring over the center post of the

thermometer. Do not attempt to holt the magnet down with the nuts on the thermometer.

2. Record temperature measurement on data sheet.

Repeat steps 1 and 2 for other surface aveas.

he surface ther orr ds the application of silicone grease
to the back of the thermometer to hold it in contact with nonhorizontal, nonferrous sur-
faces. lowever, since miciostereoscope instruments are destymed for use with high-
resolution tilm materials, and may be located in clean room arcas, the use of stlicone
grease must be avoided,

1i1-20-1

Declassified in Part - Sanitized Copy Aproved for Release 2012/10/16 : CIA-RDP79B00873A000800020089-8



‘o . Declassified in Part - Sanitized Copy A

roved for Release 2012/10/16 CIA-RDP79BOOE\73A000800020089-8 ' . : . k

' SECTION IV

DATA SHEETS

'
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H < 1. FOCUS TEST NO. |

EYEPIECE MAGNIFICATION
ZOOM MAGNIFICATION

INSTRUMENT

OBJECTIVE MAGNIFICATIONS

DIAL GAUGE

READING

METRIC
CONVERSION
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f N v e A
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INSTRUMENT INSTRUMENT
NAME

DATE

Wil FOCUS YEST NO. 3
EVEPIECE MAGRIFICATIONS oo o e
MAXIMUM 0BJECTIVE MAGNIFICATION — oo

Il FOCUS TEST NO. 2

EYEPIECE MAGNIFICATION —

OBJECTIVE MAGNIFICATION — ZOOM MAGNIFICATIONS

- DIAL GAUGE
200M MAGRIFICATIONS READINGS

METRIC
CONYERSION

MAXIMLM ZOOM MAGNIFICATINN

OIAL GAUGE
READING

METRIC
CONVEHSION

OBJECTIVE MAGNIFICATIONS

DIAL GAUGE
READINGS

HETRIC
CORVERSION
—
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INSTRUMENT

NAME
DATE —

NAME INSTRUMENT
UATE

L IV. FOCUS TEST NO. 4 FOCUS TEST NO. 5

EYEPIECE MAGNIFICATIONS

=

o - EYEPIECE MAGNIFICATION;

MAXIMUM OBJECTIVE MAGNIFICATION MAXIMUM OBJECTIVL MAGNIFICATION

A . —_—
0 T . ! MAXIMUM ZOOM MAGNIFICATION MAXIMUM ZOOM MAGHIFICATION
P INITIAL ,
VALUE x X
s DIAL GAUGE . ° 0*
A VALUES
. 1 OIOPTERS 010PTERS DATA FOR FIRST EYLPIECE
METRIC .o 4 i H INITIAL ‘
' CONVERSIONS . -r——-.-.T_ VALUE v . -
T
DIAL GAUGE | __. o -t
VALUES ]
T
AETRIC R ——- H
CONVERSIONS | |

DATA FOR SECOND EYEPIECE

INITIAL X N
VALUE

H H T .
o cavee [+ L. . - o o
VALUES DIOPTERS oloPTERS

T H T T
METRIC ot ot | ‘_]- R
CONVERSIONS T_— T_ ! I
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DATE

vi,

FOCUS TEST NC. 6

EYEPIECE MAGNIFICATION

INSTRUMENT

MAXIMUM OBJECTIVE MAGNIFICATION

MAXIMUM ZOOM MAGNIFICATION

RIGHT OPTICAL TRAIN

LEFT OPTICAL TRAIN

COMPONENT POSITION

COMPONENT POSITION

3 9 12 6
DIAL GAUGE e
READINGS R ES PRS-
METRIC s .
CONVERSION [y —

ea

NAME
DATE

/ \
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RESOLUTION TESY NO. |

INSTRUMENT

MAX1:u4 EYEPIECE MAGNIFITATION
MAXIMUM OBJECTIVE MAGNIFICATION
MAXIMUM ZOOM MAGNIFICATION

UNITS

RESOLUTION READINGS

TANGENTIAL

SAGITTAL

RIGHT OPTICAL
TRAIN

LEFT OPTICAL

TRAIN
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24 45

NAMe INSTRUMENT NAME == INSTRUMENT
—_—

DATE

—_——

—_—
VIl RESOLUYION TEST MO. 2 (More than one data toble is requited for this

test),
RIGHT o LEFT OPTICAL TRAM IX. RESOLUTION TEST NO. 3
EXTENSION ARM NUMBER MAXIMUM EYEPIECE MAGNIFICA TION
—_—_—
TANGENTIAL ____ saciTraL RESOLUTION VALUES MAXIMUM OBJECYIVE MAGNIFICATION

uNITS

RIGHT ___LEFY OPTICAL TRAIN
TANGENTIAL e SAGITTAL —— RESOLUTION VALUES

uNITS

200M MAGNIFICATION VALUES

|

FORMAT POSITIONS

CENTER 80TTOM Top LEFT RIGHT

OBJECTIVE MACNIFICATIONS

l

ZOOM MAGNIFICATIONS
T
'
i

EYEPIECE MAGNIFICATION VALUES

' OMIECTIVE MACNIFICATIONS

OBJECTIVE MAGNIFICATIONS
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RESOLUTION TEST NO 3 (cort'd.)

MAXIMUM ZOOM MAGNIFICATION
RIGHT LEFT

TANGENTIAL SAGITTAL

INSTRUMENT

OPTICAL TRAIN
< RESOLUTION VALUES

uNITS

FORMAT POSITIONS

10p

T — e — ———

H
=
5
g
1Y
3
§
i
N
¥
I
£
&
H
H

TEPIECE MACNIFICATION VALUES
OBJECTIVE MAGNIFICATIONS

OBJECTIVE MACNIFICATIONS

NAME

DATE ———

RESOLUTION TEST 1HO. 4

MAXIMUM EYEPIECE MAGNIFICATION
AXIMUM OBJECTIVE MAGNIFIZATION

EXVENSICN ARM NUMBER

INSTRUMENT

—_— - POSITION

RILHT LEFT

TANGENTIAL |

OPTICAL TRAIN

SAGITTAL e RESOLUTION VALUES

UM e e

FORMAT POSITIONS

CENTER

80TTOM

[¥1a4

O0M MAC FICATIONS
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.
NAME — INSTRUMENT .
OATE — — : NAME INSTRUMENT
DATE _
X. RESOLUTION TEST NO. 4 .

MAXIMUM ZOOM MAGNIFICATION

X{. DISTORTION TEST NO. 1

EXTENSION ARM NUMBER £OSITION .

RIGHT LEFT OPTICAL TRAIN I 5 DESCRIPTION :
' TANGENTIAL SAGITTAL RESOLUTION VALUES -

UNITS

FORMAT POSITIONS

CENTER BOTTOM Top LEFT RIGHT

SKETCH

OBJECTIVE MACNIFICATIONS
T
1
i
i
1
"
L _,.I -t
!
1
1
t
1
]
1]
t
!
'

OSIECTIVE MAGNIFICATIONS

EYEPIECE MAGNIFICATION VALUES

OBJECTIVE MAGNIFICATIONS
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INSTRUMFNT

INSTRUMENT

Xil. DISTORTION TEST NO. 2 XNL ASTIGMATISM
DESCRIPTION : EYEPIECE MAGNIFICATION
OBJECTIVE MAGNIFICATION
ZOOM MAGNIFICATION
EXTERSION ARM NUMBER

RIGHT OPTICAL TRAIN LEFT LOTICAL TRAIN
TCROVILINE oIAL AL
POSITION ASTICHATISU cauce METRIC ASTIGMATISH

METRIC
CONVERSION

Gcauce
Ents conversion | comments
x|y couu READING

READING

SKETCH




NAME
DATE

XIV. ALIGNMENT TEST NO. 1
EYEPIECE MAGNIFICATION

INSTRUMENT

OBJECTIVE MAGNIFICATION

ZOOM MAGHIFICATION

UNITS —

RIGHT GPTICAL TRAIN

LEFT OPTICAL TRAIN

DISPLACEMENT

DiSPLACEMENT

MAGNITUDE DIRECTION
T

MAGNITUDE OIRECTION
T

POLITION OF ROTATION

v | Ny . _
art - Sanitized Copy Approved for Release 2012/10/16 : CIA-RDP79B00873A000800020089-8

INSTRUMENT

ALIGNMENT TEST No. 2
EYEPIECE MAGNIFICATION
OBJECTIVE MAGNIFICATION
UNITS

ZO0OM MAGNIFICATION

IMAGE
DISPLACEMENT]
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NAME INSTRUMENT

XVI. ALIGNMENT TEST NO.3

EYFPIECE MAGNIFICATION

OBJECTIVE MAGNIFICATIOR

MAXIMUM ZOOM MAGNIFICATION

UNITS

IMAGE DISPLACEMENT

NAME
DATE

XVl

ALIGNMENT TEST NO. 4

MINIMUM EYEPIECE MAGNIFICATION
MINIMUM ZOOM MAGNIFICATION

INSTRUMENT

EXTENSION ARM NUMBER

UNITS

VIGNETTING DATA

RIGHT OPTICAL TRAIN

LEFT OPTICAL TRAIN

APPROXIMATE | MAGNITUDE | MAGNITUDE | APPROXIMATE | MAGNITUDE | MAGNITUDE
CGMPONENT COMPONENT
POSITION A [ POSITION 8

i

176 MAGNIFICATIO

0BJEC
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XVIII. PARALLAX TEST NO. 1
EYEPIECE MAGNIFICATION

OBJECTIVE MAGNIFICATION —

ZOOM MAGNIFICATION

UNITS ——.

[RECATIVE DISFLACEMENT

RIGHT OPTICAL TRAIN  |—-=

S

LEFT OPTICAL TRAIN  }-== .__.I:

_

Declassified in Part - Sanitized
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INSTRUMENT

Aprovd for Release 202/1 0/16 : Cl.

Xix.

EYEPIECE MAGNIFICATION

NAME

P79B00873A000800020089-8 K

DATE  —

MAGNIFICATION TEST NO. 1

INSTKUMENT

[TV £ J

RIGHT OPTICAL TRAIN

LEFT OPTICAL TRAIN

ossCcT
SCALE

SCALE

EYEPIECE | MAGHIFI-
CATION

08JECT
SCALE

EYEPIECE
SCALE

MAGNIFI-
CATION

OBJECTIVE MAGNIFICATION

T

Z00M MAGNIFICATION
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NAME ..

DATE

XX. NUMERICAL APERTURE TEST NO. 1

EYEPIECE MAGNIFICATION
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INSTRUMENT

UNITS .

RIGHT OPTICAL TRAIN

LEFT OPTICAL TRAIN

DISTANCES

DISTANCES

PO N
'

[--:

P
H
E
H
3
3 1 i
3 1
| . S S .
H
3
* I
— + '
|
H 1 i H i
" E - —
F z
3 ME
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< of 4 H | :
g HE i i
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H NE |
HumE T i
w HE ! |
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° E i I SN QR S
E |
%
3 . |
3 | \ ] i
3 | —_— RSN SE GU S PR
z
3 T t
H '
Ed ' ]
3 ! | ! i
E{ i - - RS S |- -
E
3 I_—‘ ]_ T—
]

. G . . y
At B Ead " )
' ' !
. NAME INSTRUMENT . —
‘ -
DATE [
XXI. FIELD OF VIEW TEST NO. |
[TT1} £ J—————————
RIGHT OPTICAL TRAIN LEFT OPTICAL TRAIN
Y EYEPIECE MAGNIFICATIONS EYEPIECE MAGNIFICATIONS
' T
5 P T T
H | _ .
o M | bt p—p -
z
. 1
E] ! o
3 —
i
3
. *. x .
[ H I !
H \ .
H R
2 z
2 z
K ] N .
* 4 % HE ' '
g sz be-g4—1- R — -+
& ME
3
X Zl= _—-—. -
' w <3 T__ ]_
. 3 i
. £ HE | |
H '
2 N3 H .
H F ]
H
%
! : | :
. — : : ' |
: 3 ' [ S .
3 b--
i 1
H
x .
p ] v .
2 - - - — - -———
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E
N x
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NAME - INSTRUMENT ‘

- NAME INSTRUMENT

ODATE 0 ———— .

T DATE .

XXI1. ILLUMINATION TEST NO. 1 XXIIl. SPECTRAL FILTER TEST NO. 1 (More than one dota fable is requiced for this test).

. RIGHT o LEFT . OPTICAL TRAIN FILTERTYPE o e

MEASUREMENT POSITION SKETCH: : . EXTE':3ION ARM NUMGER _
TANGENTIAL SAGITTAL RESOLUTION VALUES

HNITS
e 2.00M MAGRIFICATION VALUES

iONS

MEJSUREMENT DATA:

MEASUREMENT
NUMBER

OBJIECTIVE WAGNIFIC!

FOOT-CANDLE
VALUE CONYERSION
l—

i'__‘

'I_._
b — .._..i__,,,_.w_

—

+—

|
|
|
|
A
|
1
EYEPIECE MAGNIFICATION VALUES
OBJECTIVE 4CNIFICATIONS

OBJECTIVE MAGNIFICATIONS
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INSTRUMENT

©0LARIZATION TEST NO. |

MAXIMUM EYEPIECE MAGNIFICATION
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NAME

DATE —_—

MAXIMUN OBSECTIVE MAGNISICATION

MAXiMUM ZOOM MAGNIFICATION

XXV, INTERPUPILLARY DISTANCE TEST NO. 1

EXTENSION #RM NUMBERS

UNITS —_—

TANGENTIAL _, —

UNITS,

SAGITTAL ———

RESOLUTION VALUES

POLARIZATION TARGET ORIENTATION

INSTRUMENT

HORIZONTAL l VERTICAL

MAXIMUM SEPARA F1ON

LEFT oPTICAL
TRAIN - ARM

POSITION

I —— g — . .

MINIMUM SEPARATION

T
!

S —

T
|

RIGNT OPTICAL

TRAIN - ARK

POSITION

~
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gt . . Ce 0
Sy N

% ‘
INSTRUMENT I 2 NAME — INSTRUMENT -
i DATE - S OPTICAL TRAIN (right or left) —
o ———— -
. .
| : XXVIl. WORKING DISTANCE TEST NO. |
ZOOM MAGNIFICATION : MAXIMUM
XXVI. EYE RELIEF YEST NO.1 L MINIMUM
ZOOM MAGHIFIC, L4 MAXIMUM I . i EYEPIECE MACNIFICATION : MAXIMUM
MINIMUM ! MINIMUK
OBJECTIVE MaGNIFICATION: MAXIMUM o o ————— v OBJECTIVE MAGNIFICATION
MIRIAUM e e s
URITS ;e |
T T T T o
u I | 1 | ¢ |
z | ' ! ‘
: ¥ .- - . I I .
H
& 1
| 3. 8 T |
RIGHT OPTICAL TRAIN LEFT OPTICAL TRAIN " %3 0l ‘
. wi ;
AXINUN MINIMUM MAXIMUM MINIMUM ve ' | 1 J
OBJECTIVE OBIECTIVE OBJECTIVE OBJECTIVE T " ] I | l
¥ ¥ + + ui o . I R
z00M 2004 z00M z00M wl |8 |
MAGNIFICATION | MAGNIFICATION | MAGNIFICATION ALGNH’/'(AII g! 2 1
[ T ' S 13\ 1
\ | 1 . ]
\ 1 1 | v s |y |
! . I Ed s 1
= - Sd | |
[ p— —_— —_—— -
H
LN
b y
1 1
: | | | H
.

YEPIECE MAGNIFICATION

|
I
I
1
'
DIFFERENCE

]

'

i

|

I

1

'

e o p——4- —— 4 I U— |

I S . ——- -

FINaL

MINIMUM EYEPIECE AND
Z00M MAGNIFICATION

GAUCE READING

—
v/
miTIAL
|
|
|
H
1
|
|
1
1
1
!
1

I

i
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NAME  — INSTRUMENT oo
-
NAME INSTRUMENT

DATE — — — ———————

DATE —

XXViIl. OPTICAL PATH SEPARATION TEST NO. |
XXVIIl. OPTICAL PATH SEPARATION TEST NO. ) (cont'd)

TIFICATION :

EXTENSION ARM PAIR IDENTIFIC EXTENSION ARM PAIR IDENTIFICATION:
MAGNIFICATION e
OTHER

MAGNIFICATION
OTHER

MINIMUM X SEPARATION MAXIMUM Y SEPARATION
uNTS:

[T10) £ P U

X VALUE © VALUE

NEAREST OPERATOR AWAY FROM OPERATOR CALCULATED)
FE INTERSECTIONS INTERSECTIONS
INTERSECTIONS INTERSECTIONS 8 .8 OIFFERENCE orrerence | VALVE OF
ok TR cerr RIGHT LeFT RIGHT Y MAX
LEFT RIGHT  |DIFFERENCEl  (EFT RIGHT DIFFERENCE % 8 |opmicac | opricaL opricAL | OPTICAL
opTICAL opTICAL opTicaL | epricat 2 S| tram TRAIN LI TRA
TRAIN TRAN TRAIN TRAIN
i

RIGHT ARM
LEFT ARM

R

MAXIMUM X SEPARATION

9

LEFT ARM

RIGHT ARM

UNITS

INTERSECTIONS

LEFT RIGHT DIFFERENCE
OPTICAL oPTICAL
TRAIN TRAIN

{
3
5
&
fil
i
N P
b
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"‘ e b AR D

INSTRUMENT

NAME _——————— ! e ) NAME INSTRUMENT
17} £ f DATE
i XXIX., ORTHOGO! 1Y 7 0. Cont'd)
XXIX. ORTHOGONALITY TEST NO. 1V | . R NAL EST NO. 1 (Cont'd)
TRANSLATION DATA TRANSLATION DATA:
HORIZONT AL HORIZONTAL
’ HORIZONT AL g
MEASURES.CNY DATA |  DISTANCE VALUES | . VERTICAL vERTImAL
(STEPS 4 AND 5) aX = Xy = X cn.!lnkl:‘"z& YRANES:;;:’"‘L MEASUREMENT DATA 0ISTA < ALVES VERTICAL
x Y s o = o (STEPS 4 AND 5) A= CALIBRATED TRANSLATIONAL
| 1-13 7 = DISTANCE Aty = AXc - BX; i VERTICAL ERROR
| =Xy2 - X13/ VALUES A€y = AYc - AY; = . DISTANCE (AEK=AXC—AX-)
! T T r¥a ; BRC e Bex Bey X7 i Y-ty VALUES Aty = Ave - AV,
1 ' "
S T . X Y € A€
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- o 28399 0.000 |- = = aon [T T T
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